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SSECIFXCaiTION 



Cyclic Amine Derivatives and Their Use as Drugs 

5 Field of the Invention 

This invention relates to novel cyclic amine derivatives. 
This invention also relates to chemokine receptor antagonists that may 
be effective as a therapeutic agent and/or preventive agent for diseases such 
as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis , 

10 nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myocarditis, 
hepatitis, pancreatitis, sarcoidosis, Crohn's disease, endometriosis, 
congestive heart failure, viral meningitis, cerebral infarction, neuropathy, 
Kawasaki disease, and sepsis in which tissue infiltration of blood leukocytes, 
such as monocytes and lyn«>hocytes, play a major role in the initiation, 

15 progression or maintenance of the disease. 

Description of related art 

Chemokines are a group of inflammatory/immunomodulatory polypeptide 
factors which have a molecular weight of 6-15 kD and are produced by a variety 
20 of cell types, such as macrophages, monocytes, eosinophils, neutrophiles , 
fibroblasts, vascular endotherial cells, smooth muscle cells, and mast cells, 
at inflammatory sites. The ch«nokines can be classified into two major 
subfamilies, the CXC chemokines (or a-chemokines) and CC chemokines (or p- 
chemokines) , by the common location of the four conserved cysteine residues and 
26 by the differences in the chrcanosMnal locations of the genes encoding them. The 
first two cysteines of CXC chemokines are separated by one amino acid and those 
of CC chemokines are adjacent . For example IL-8 (abbreviation for interleukin-8 ) 
is a CXC chemokine, while the CC chemokines include MlP-la/p (abbreviation for 
macrophage inflammatory protein-la/p) , MCP-1 (abbreviation for monocyte 
30 chemoattractant protein- 1) , and RANTES (abbreviation for regulated upon 
activation, normal T-cell expressed and secreted) . There also exist chemokines 
which do not fall into either chemokine subfamily. They are lymphotactin, which 
has only two cysteines and defines the C chemokine, and fractalkine that has 
a chemokine-like domain in the mucin structure in which the first two cysteines 
35 are separated by three amino acids and hence defines CX3C chemokine. These 
chemokines promote chemotaxis, cell migration, increase the expression of 
cellular adhesion molecules such as integrins , . and cellular adhesion, and are 

1 
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thought to be the protein factors intimately involved in the adhesion and 
infiltration of leukocytes into the pathogenic sites in such as inflammatory 
tissues (for references, see for example, Vaddi, K., et al.. The Chemokine Facts 
Book, Academic Press, 1997; Chemoattractant Ligand and Their Receptors, Horuk, 
5 R., Ed., CRC Press, 1996; Ward, G.W., etal., Biochem. J., 1998, 333, 457; Luster, 
A.D., New Engl. J. Med., 1998, 338, 436; Baggiolini, M. , Nature, 1998, 392, 565; 
Rollins, B. J., Blood, 1997, 90, 909; Alam, R., J. Allergy Clin. Immunol., 1997, 
99, 273; Hancock, W.W., Am. J. Pathol., 1996, 148, 681; Taub, D.D., Cytokine 
& Growth Factor Rev., 1996, 7, 335; Stricter, R.M., et al., J. Immunol., 1996, 

10 156, 3583; Furie, M.B., et al.. Am. J. Pathol., 1995, 146, 1287; Schall, T.J., 
et al.. Current Opinion in Immunology, 1994, 6, 865; Edginton, S.M. , 
Biotechnology, 1993, 11, 676). 

For example, MlP-la causes a transient increase in intracellular calcium 
ion concentration levels and induces migration of T lynphocytes , B lyit5>hocytes 

15 (see for example, Taub, D.D., et al.. Science, 1993, 260, 355; Schall, T.J., 
et al., J. Exp. Med., 1993, 177, 1821), and eosinophiles (see for exairqole. Rot, 
A., et al., J. Exp. Med., 1992, 176, 1489), chemotaxis of natural killer cells 
(see for example, Maghazachi, A. A., et al., J. Immunol., 1994, 153, 4969), 
expression of integrins (see for example, Vaddi, K., et al., J. Immunol., 1994, 

20 153, 4721) , and osteoclast differentiation (see for example, Kukita, T., et al.. 
Lab. Invest., 1997, 76, 399) . MlP-la also enhances IgE and IgG4 production in 
B cells (see for example, Kimata, H-, et al., J. Exp. Med., 1996, 183, 2397) 
and inhibits hematopoietic stem cell proliferation (see for exan5>le, Mayani, 
H., et al., Exp. Hematol., 1995, 23, 422; Keller, J. R., et al.. Blood, 1994, 

25 84, 2175; Eaves, C.J., etal., Proc. Natl. Acad. Sci- USA, 1993, 90, 12015; Bodine, 
D.M., et al.. Blood, 1991, 78, 914; Broxmeyer, H.E., et al.. Blood, 1990, 76, 
1110). 

With respect to the activity of MlP-la in vivo and its role in the 
pathogenesis of disease, it has been reported that it is a pyrogen in rabbits 

30 (see for example Davatelis, G. , et al.. Science, 1989, 243, 1066); that MlP-la 
injection into mouse foot pads results in an inflammatory reaction such as 
infiltration by neutrophils and mononuclear cells (see for example Alam, R. , 
et al., J. Immunol., 1994, 152, 1298); that MlP-la neutralizing antibody has 
an inhibitory effect or a therapeutic effect in animal models of granuloma (see 

35 for example Lukacs, N.W., et al., J. Exp. Med., 1993, 177, 1551), asthma (see 
for example Lukacs, N.W., etal., Eur- J. Immunol., 1995, 25, 245; Lukacs, N.W., 
etal., J. Immunol., 1997, 158, 4398), multiple sclerosis (see for exaitqple Karpus, 
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W.J-, et al,, J. Immunol., 1995, 155, 5003; Karpus, W.J., et al., J. Leukoc. 
Biol., 1997, 62, 681), idiopathic pulmonary fibrosis (see for exan^le Smith, 
R.E., et al., J. Immunol., 1994, 153, 4704; Smith, R.E., Biol. Signals, 1996, 
5, 223), acute lung injury (see for exan^le Shanley, T.P., et al., J. Immunol., 
5 1995, 154, 4793; Standiford, T.J., et al., J. Immunol., 1995, 155, 1515), and 
rheumatoid arthritis (see for exait^le Kasama, T., etal., J. Clin. Invest., 1995, 
95, 2868) ; that coxsackie virus induced myocarditis and herpes stromal keratitis 
are inhibited in mice with a disrupted MlP-la gene (see for exanqple Cook, D.N. 
et al.. Science, 1995, 269, 1583; Tumpey, T.M., et al., J. Virology, 1998, 72, 
10 3705); and that significant expression of MlP-la is observed in patients with 
chronic inflammatory diseases of lung (see for exan?>le Standiford, T.J., et 
ai., J. Immunol., 1993, 151, 2852), hypersensitivity pneumonitis (see for example 
Denis, M., Am. J. Respir. Crit. Care Med., 1995, 151, 164), rheumatoid arthritis 
(see for example Koch, A.E., etal., J. Clin. Invest., 1994, 93, 921), infectious 
15 meningitis (see f or exanqple Lahrtz, F., et al., J. Neuroimmunol . , 1998, 85, 33), 
and chronic inflammation of muscle (see for exair?>le Adams, E.M. , et al., Proc. 
Assoc. Am. Physicians, 1997, 109, 275) . These studies indicate that MlP-la is 
deeply involved in the local attraction of various subtypes of leukocytes and 
the initiation, progression and maintenance of resulting inflammatory response. 
20 MCP-1 (also knovm as MCAF (abbreviation for macrophage chemotactic and 

activating factor) or JE) is a CC chemokine produced by monocytes /macrophages, 
smooth muscle cells, fibroblasts, and vascular endothelial cells and causes cell 
migration and cell adhesion of monocytes (see for example Valente, A. J. , et al. , 
Biochemistry, 1988, 27, 4162; Matsushima, K., et al., J. Exp. Med., 1989, 169, 
25 1485; Yoshimura, T., et al., J. Immunol., 1989, 142, 1956; Rollins, B.J. , et 
al., Proc. Natl. Acad. Sci. USA, 1988, 85, 3738; Rollins, B.J., et al.. Blood, 
1991, 78, 1112; Jiang, Y., et al., J. Immunol., 1992, 148, 2423; Vaddi, K., et 
al., J. Immunol., 1994, 153, 4721), memory T lyn^hocytes (see for example Carr, 
M.W., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 3652), T lyn^hocytes (see 
30 for example Loetscher, P., et al., FASEB J., 1994, 8, 1055) and natural killer 
cells (see for example Loetscher, P., etal., J. Immunol., 1996, 156, 322; Alia vena, 
P., et al., Eur. J. Immunol., 1994, 24, 3233), as well as mediating histamine 
release by basophils (see for example Al am, R., et al., J. Clin. Invest., 1992, 
89, 723; Bischoff, S.C., et al., J. Exp. Med., 1992, 175, 1271; Kuna, P., et 
35 al., J. Exp. Med., 1992, 175, 489). 

In addition, high expression of MCP-1 has been reported in diseases where 
accumulation of monocyte/macrophage and/or T cells is thought to be important 
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in the initiation or progression of diseases, such, as atherosclerosis (see for 
example Hayes, I.M,, et al., Arterioscler . Throinb. Vase. Biol., 1998, 18, 397; 
Takeya, M. , etal.. Hum. Pathol., 1993, 24, 534; Yla-Herttuala, S., etal., Proc. 
Natl. Acad. Sci. USA, 1991, 88, 5252; Nelken, N.A., J. Clin. Invest., 1991, 88, 
5 1121), rheumatoid arthritis (see for example Koch, A-E., etal., J. Clin. Invest., 

1992, 90, 772; Akahoshi, T., et al.. Arthritis Rheum., 1993, 36, 762; Robinson, 
E., et al., Clin. Exp. Immunol., 101, 398), nephritis (see for example Noris, 
M., et al.. Lab. Invest., 1995, 73, 804; Wada, T., at al.. Kidney Int., 1996, 
49, 761; Gesualdo, L., et al.. Kidney Int., 1997, 51, 155), nephropathy (see 

10 for example Saitoh, A., et al., J. Clin. Lab. Anal., 1998, 12, 1; Yokoyama, H., 
et al., J. Leukoc. Biol., 1998, 63, 493), pulmonary fibrosis, pulmonary 
sarcoidosis (see for exair^le Sugiyama, Y., et al.. Internal Medicine, 1997, 36, 
856), asthma (see for exait?>le Karina, M., et al., J. Invest. Taiergol. Clin. 
Immunol., 1997, 7, 254; Stephene, T.H., Am. J. Respir. Crit. Care Med., 1997, 

15 156, 1377; Sousa, A.R., et al.. Am. J. Respir. Cell Mol. Biol., 1994, 10, 142), 
multiple sclerosis (see for exaii5>le McManus , C, et al., J. Neuroimmunol . , 1998, 
86, 20), psoriasis (see for exaicqple Gillitzer, R. , etal., J. Invest. Dermatol., 

1993, 101, 127), inflammatory bowel disease (see for example Grimm, M.C., et 
al., J. Leukoc. Biol., 1996, 59, 804; Reinecker, H.C., etal.. Gastroenterology, 

20 1995, 106, 40), myocarditis (see for example Seino, Y. , et al.. Cytokine, 1995, 
7, 301), endometriosis (see for exan^le Jolicoeur, C, et al.. Am. J. Pathol., 
1998, 152, 125), intraperitoneal adhesion (see for exan^le Zeyneloglu, H.B., 
et al.. Human Reproduction, 1998, 13, 1194), congestive heart failure (see for 
exair5>le Aurust, P., etal.. Circulation, 1998, 97, 1136), chronic liver disease 

25 (see for exaiii>le Marra, F., et al-. Am. J. Pathol., 1998, 152, 423), viral 
meningitis (see for example Lahrtz, F., etal., Eur. J. Immunol., 1997, 27, 2484), 
Kawasaki disease (see for example Wong, M. ; etal., J. Rheumatol., 1997, 24,1179) 
and sepsis (see for example Salkowski, C.A.; et al.. Infect. Immun., 1998, 66, 
3569) . Furthermore, anti-MCP-1 antibody has been reported to show an inhibitory 

30 effect or a therapeutic effect in animal models of rheumatoid arthritis (see 
for example Schiramer, R.C., etal., J. Immunol., 1998, 160, 1466; Schrier, D.J., 
J. Leukoc. Biol., 1998, 63, 359; Ogata, H., et al . , J. Pathol., 1997, 182, 106), 
multiple sclerosis (see for example Karpus, W. J., et al., J. Leukoc. Biol., 1997, 
62, 681), nephritis (see for exan5>le Lloyd, CM., et al., J. Exp. Med., 1997, 

35 185, 1371; Wada, T., et al., FASEB J., 1996, 10, 1418), Asthma (see for exanqple 
Gonzalo, J. -A., etal., J. Exp. Med., 1998, 188, 157; Lukacs, N-W., J. Immunol., 
1997, 158, 4398), atherosclerosis (see for example Guzman, L.A. , et al.. 
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Circulation, 1993, 88 (suppl.), 1-371), delayed type hypersensitivity (see for 
exan^le Rand, M.L., et al.. Am. J. Pathol., 1996, 148, 855), pulmonary 
hypertension (see for exaitqple Kimura, H., et al.. Lab. Invest., 1998, 78, 571), 
and intraperitoneal adhesion (see for exanple Zeyneloglu, H.B., et al.. Am. J. 
5 Obstet. Gynecol., 1998, 179, 438). A peptide antagonist of MCP-1, MCP-1(9- 
76) , has been also reported to inhibit arthritis in the mouse model (see Gong, 
J.-H., J. Exp. Med., 1997, 186, 131), as well as studies in MCP-l-deficient mice 
have shown that MCP-1 is essential for monocyte recruitment in vivo (see Lu, 
B., et al., J. Exp. Med., 1998, 187, 601; Gu, L., et al., Moll. Cell, 1998, 2, 
10 275) . 

These data indicate that chemokines such as MlP-la and MCP-1 attract . 
monocytes and lyn?>hocytes to disease sites and mediate their activation and thus 
are thought to be intimately involved in the initiation, progression and 
maintenance of diseases deeply involving monocytes and lyn^hocytes, such as 

15 atherosclerosis, rheumatoid arthritis, psoriasis, asthma, ulcerative colitis, 
nephritis (nephropathy), multiple sclerosis, pulmonary fibrosis, myocarditis, 
hepatitis, pancreatitis, sarcoidosis, Crohn's disease, endometriosis, 
congestive heart failure, viral meningitis, cerebral infarction, neuropathy, 
Kawasaki disease, and sepsis (see for exaitple Rovin, B.H. , et al.. Am. J. Kidney. 

20 Dis., 1998, 31, 1065; Lloyd, C, etal., Curr. Opin. Nephrol. Hype rt ens . , 1998, 
7, 281; Conti, P., etal.. Allergy and Asthma Proc, 1998, 19, 121; Ransohoff, 
R.M., et al.. Trends Neurosci., 1998, 21, 154; MacDermott, R.P., et al.. 
Inflammatory Bowel Diseases, 1998, 4, 54) . Therefore, drugs which inhibit the 
action of chemokines on target cells may be effective as a therapeutic and/or 

25 preventive drug in the diseases. 

Genes encoding receptors of specific chemokines have been cloned, and 
it is now known that these receptors are G protein-coupled seven- transmembrane 
receptors present on various leukocyte populations. So far, at least five CXC 
chemokine receptors (CXCR1-CXCR5) and eight CC chemokine receptors (CCR1-CCR8) 

30 have been identified. For exan^le IL-8 is a ligand for CXCRl and CXCR2, MlP-la 
is that for CCRl and CCR5, and MCP-1 is that for CCR2A and CCR2B (for reference, 
see for example. Holmes, W.E., etal.. Science 1991, 253, 1278-1280; Murphy P.M., 
etal.. Science, 253, 1280-1283; Neote, K. etal.. Cell, 1993, 72, 415-425; Charo, 
I.F., et al., Proc. Natl. Acad. Sci. USA, 1994, 91, 2752-2756; Yamagami, S., 

35 et al., Biochem. Biophys. Res. Commun., 1994, 202, 1156-1162; Combadier, C, 
et al.. The Journal of Biological Chemistry, 1995, 270, 16491-16494, Power, 
C.A., et al., J. Biol. Chem. , 1995, 270, 19495-19500; Samson, M., et al.. 
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Biochemistry, 1996, 35, 3362-3367; Murphy, P.M., Annual Review of Immunology, 
1994, 12, 592-633) . It has been reported that lung inflammation and granuroma 
formation are suppressed in CCRl-deficient mice (see Gao, J.-L., et al., J. Exp. 
Med., 1997, 185, 1959; Gerard, C., et al., J. Clin. Invest., 1997, 100, 2022), 
5 and that recruitment of macrophages and formation of atherosclerotic lesion 
decreased in CCR2-def icient mice (see Boring, L. , et al.. Nature, 1998, 394, 
894; Kuziel, W.A., et al., Proc. Natl. Acad. Sci., USA, 1997, 94, 12053; Kurihara, 
T., et al., J. Exp. Med., 1997, 186, 1757; Boring, L., et al., J. Clin. Invest., 
1997, 100, 2552) . Therefore, compound which inhibit the binding of chemo)cines 
10 such as MlP-la and/or MCP-1 to these receptors, that is, chemokine receptor 
antagonist, may be useful as drugs which inhibit the action of chemokines such 
as MlP-la and/or MCP-1 on the target cells, but there are no drugs known to have 
such effects. 

The cyclic amine derivatives provided by the present invention is quite 
15 novel. Recently, it has been reported that the diphenylmethane derivatives 
(W09724325; Hesselgesser, J., et al., J. Biol. Chem., 1998, 273, 15687), 
piperidine derivatives ( JP9-249566) , imidazobenzodiazepine derivatives 
( JP9-249570) , benzazocine derivatives (JP9-255572) , tricyclic coiqjounds with 
cyclic amino group (WO9804554), phenothiazine derivatives {Bright, C, etal., 
20 Bioorg. Med. Chem. Lett., 1998, 8, 771), pieprazine derivatives (W09744329), 
benzimidazole derivatives (WO9806703), distamycin analogues (Howard, O.M.Z., 
et al., J. Med. Chem., 1998, 41, 2184), bis-acridine derivatives (WO9830218), 
spiro-substituted azacycles (WO9825604; WO9825605), substituted aryl 
piperazines (W09825617), aminoquinoline derivatives (W09827815) , 3- 
25 arylpiperidine derivatives (W09831364 ) , hexanoic amide derivatives (W09838167 ) , 
and other small molecules (W09744329; WO9802151; WO9804554) have antagonistic 
activity of chemokine receptor, isuch as CXCRl, CXCR4, CCRl, CCR2, CCR3, andCCRS. 
However, these compounds differ from the conqpound of the present invention. 

30 Summary of the Invention 

Therefore, it is an object of the present invention to provide small 
molecule compound which inhibits the binding of chemokines such as MlP-la and/or 
MCP-1 to their receptors on the target cells. 

It is another object of the present invention to establish a method to 
35 inhibit the binding to the receptors on the target cells and/or effects on target 
cells of chemokines such as MlP-la and/or MCP-1. 

It is an. additional object of the present invention to propose a method 
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for the treatment of diseases for which the binding .of chemokines such as MlP-la 
and/or MCP-1 to the receptor on the target cell is one of the causes. 

As a result of intensive studies, the present inventors discovered that 
a cyclic amine derivative having a arylalkyl group, its pharmaceutically 
acceptable Ci-Cg alkyl addition salt or its pharmaceutically acceptable acid 
addition salt has an excellent activity to inhibit the binding of chemokines 
such as MlP-la and/or MCP-1 and the like to the receptor of a target cell, which 
has led to the conqpletion of this invention. 

That is, the present invention is a compound of the formula (I) below: 

>-(CH2)j- N )-(CH2)n-N-C-(CH2)p-[-(CH2)q-G-R« ( I ) 

\cH2)j R^ 



, a pharmaceutically acceptable acid addition salt thereof or a pharmaceutically 
acceptable Ci-Ce alkyl addition salt thereof (Invention 1), 

16' wherein is a phenyl group, a C3-C9 cycloalkyl group, or an aromatic 

heterocyclic group having 1-3 heteroatoms selected from the group consisting 
of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof, 
in which the phenyl or aromatic heterocyclic group may be condensed with a benzene 
ring or an aromatic heterocyclic group having 1-3 heteroatoms selected from the 

20 group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof, to form a condensed ring, and the phenyl group, C3-C8 
cycloalkyl group, aromatic heterocyclic group, or condensed ring may be 
substituted with one or more of a halogen atom, a hydroxy groups a cyano group, 
a nitro group, a carboxy group, a carbamoyl group, a Ci-Ce alkyl group, a C3-C8 

25 cycloalkyl group, a Cz-Cc alkenyl group, a Ci-Cg alkoxy group, a d-Ce alkylthio 
group, a C3-C5 alkylene group, a C2-C4 alkylenoxy group, a C1-C3 alkylenedioxy 
group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, a 
benzyloxy group, a benzoylamino group, a C2-C7 alkanoyl group, a Co-C? 
alkoxycarbonyl group, a C2-C. alkanoyloxy group, a C2-C7 alkanoylamino group, 

30 a C2-C7 W-alkylcarbamoyl group, a C^-Cc iV- cycloalkyl carbamoyl group, a Ci-Cg 
alkylsulfonyl group, a C3-C3 (alkoxycarbonyl) methyl group, a W-phenylcarbamoyl 
group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1- 
pyrrolidinylcarbonyl group, a divalent group represented by the formula: - 
NH(C=0)0-, a divalent group represented by the formula: -NH(C=S)0-, an amino 
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group, a mono(Ci-C6 alkyl) amino group, or a di{Ci-Cg alkyDainino group, wherein 
the substituent for the phenyl group, C3-C8 cycloalkyl group, aromatic 
heterocyclic group, or condensed ring is optionally substituted with one or more 
of a halogen atom, a hydroxy group, an amino group, a trifluoromethyl group, 
a Ci-Cfi alkyl group, or a Ci-Ce alkoxy group; 

is a hydrogen atom, a Ci-Cg alkyl group, a C2-C7 alkoxycarbonyl group, 
a hydroxy group, or a phenyl group, in which the Cj-Cg alkyl or phenyl group may 
be substituted with one or more of a halogen atom, a hydroxy group, a Ci-Ce alkyl 
group, or a Ci-Cg alkoxy group, and when j = 0, is not a hydroxy group; 

j represents an integer of 0-2; 

k represents an integer of 0-2; 

m represents an integer of 2-4; 

n represents 0 or 1; 

R^ is a hydrogen atom or a Ci-Ce alkyl group optionally substituted with 
one or two phenyl groups each of which may be substituted with one or more of 
a halogen atom, a hydroxy group, a Cj-Cg alkyl group, or a Ci-Cg alkoxy group; 

R* and R^ are the same or different from each other and are a hydrogen 
atom, a hydroxy group, a phenyl group, or a Ci-Cg alkyl group, in which the Cx-Cg 
alkyl group is optionally substituted with one or more of a halogen atom, a hydroxy 
group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, amercapto 
group, a guanidino group, a C3-C3 cycloalkyl group, a Ci-Cg .alkoxy group, a Ci-Cg 
alkylthio group, a phenyl group optionally substituted with one or more of- a 
halogen atom, a hydroxy group, a Ci-Ce alkyl group, a Ci-Cg alkoxy group, or a 
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group, 
a C2-C7 alkanoyl group, a C2-C7 alkoxycarbonyl group, a C2-C7 alkanoyloxy group, 
a C2-C7 alkanoylamino group, a C2-C7 W- alkyl carbamoyl group, a Ci-Cg alkylsulfonyl 
group, an amino group, a monoCCi-Cg alkyl) amino group, a diCC—Cg alkyl) amino 
group, or an aromatic heterocyclic group having 1-3 of heteroatoms selected from 
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof and optionally condensed with benzene ring, or R** and R^ taken 
together form a 3 to 6 membered cyclic hydrocarbon; 
p represents 0 or 1; 
q represents 0 or 1; 

G is a group represented by -CO-, -SOv-, -C0-0-, -NR'-CO-, -CO-NR'-, 
-NH-CO-NH-, -NH-CS-NH-, -NR'-SOz-, -SOs-NR'-, -NH-CO-0-, or -0-CO-NH-, wherein 
r' is a hydrogen atom or a Cj-Ce alkyl group, or r' taken together with R^ represents 
C2-Cj alkylene group; 

8 
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is a phenyl group, a C3-Ce cycloalkyl group, a C3-C8 cycloalkenyl group, 
a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected 
from the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, 
or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic 
5 group may be condensed with a benzene ring or an aromatic heterocyclic group 
having 1-3 heteroatoms selected from the group consisting of an oxygen atom, 
a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed 
ring, and the phenyl group, C^-Ce cycloalkyl group, C3--C8 cycloalkenyl group, 
benzyl group, aromatic heterocyclic group, or condensed ring may be substituted 

10 with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano 
group, a nitro group, a thiocyanato group, a carboxy group, a carbamoyl group, 
a trifluoromethyl group, a Ci-Cg alkyl group, a C3-C6 cycloalkyl: group, a C2- 
Ce alkenyl group, a Ci-Ce alkoxy group, a C3-C8 cycloalkyloxy group, a Ci-Cg 
alkylthio group, a C1-C3 alkylenedioxy group, a phenyl group, a phenoxy group, 

15 a phenylamino group, a benzyl group, a benzoyl group, a phenylsulfinyl group, 
a phenylsulfonyl group, a 3-phenylureido group, a C2-C7 alkanoyl group, a C^-C^ 
alkoxycarbonyl group, a C2-C7 alkanoyloxy group, a C2-C7 alkanoylamino group, 
a C2-C7 i\^-alkylcarbamoyl group, a Ci-Ce alkylsulf onyl group, a phenyl carbamoyl 
group, a N, JV-di (Ci-Ce alkyl) sulfamoyl group, an amino group, a mono(Ci-C6 

20 alkyl) amino group, a di (Ci-C^ alkyl) amino group, a benzylamino group, a C2-C7 
(alkoxycarbonyl) amino group, a Ci-Ce (alkylsulf onyl) amino group, or a bis(Ci-C6 
alkylsulf onyl) amino group, wherein the substituent for the phenyl group, C3-C8 
cycloalkyl group, C3-C8 cycloalkenyl group, benzyl group, aromatic heterocyclic 
group, or condensed ring is optionally substituted with one or more of a halogen 

25 atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group, 
a Ci-Ce alkyl group, a Ci-Cg alkoxy group, a Ci-Ce alkylthio group, a monoCCi-Ce 
alkyl) amino group, or a dKCi-Cg alkyl) amino group. 

Also the present invention is a method of inhibiting the binding of a 
30 chemokine to the receptor of a target cell and/or its action on a target cell 
using a pharmaceutical preparation containing a therapeutically effective amount 
of a conpound represented by the above formula (I) , a pharmaceutically acceptable 
acid addition salt thereof, or a pharmaceutically acceptable Ci-Ce alkyl addition 
salt thereof (Invention 2) . 

35 

Here, the coii?>ound represented by the above formula (I) have activities 
to inhibit the binding of chemokines such as MlP-la and/or MCP-1 and the like 
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to the receptor of a target cell and activities to inhibit physiological 
activities of cells caused by chemokines such as MlP-la and/or MCP-1 and the 
like. 

Description of the Preferred Embodiments 

(1) On Invention 1 

In the above formula (I) , is a phenyl group, a C3-C8 cycloalkyl group, 
or an aromatic heterocyclic group having 1-3 heteroatoms selected from the group 
consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination 
thereof, in which the phenyl or aromatic heterocyclic group may be condensed 
with a benzene ring or an aromatic heterocyclic group having 1-3 heteroatoms 
selected from the group consisting of an oxygen atom, a sulfur atom, a nitrogen 
atom, or a combination thereof, to form a condensed ring, and the phenyl group, 
Cj-Cb cycloalkyl group, aromatic heterocyclic group, or condensed ring may be 
substituted with one or more of a halogen atom, a hydroxy group, a cyano group, 
a nitro group, a carboxy group, a carbamoyl group, a Ci-Cg alkyl group, a Cj-Cg 
cycloalkyl group, a Cs-Cg alkenyl group, a Ci-Cg alkoxy group, a Ci-Cg alkylthio 
group, a C3-C5 alkylene group, a C0-C4 alkylenoxy group, a C3-C3 alkylenedioxy 
group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, 
a benzyloxy group, a benzoylamino group, a C2-C? alkanoyl group, a C2-C7 
alkoxycarbonyl group, a Co-C: alkanoyloxy group, a C:-C? alkanoylamino group, 
a C2-C7 JV-alkylcarbamoyl group, a C4-CC W- cycloalkyl carbamoyl group, a Ci-Cg 
alkylsulfonyl group, a C3-C8 (alkoxycarbonyl) methyl group, a N-phenyl carbamoyl 
group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1- 
pyrrolidinylcarbonyl group, a divalent group represented by the formula: - 
NH(C=0)0-, a divalent group represented by the formula: -NH(C=S)0-, an amino 
group, a mono(Ci-C6 alkyl) amino group, or a di(Ci-C6 alkyl) amino group. 

The '^C3-Cb cycloalkyl group" for means a cyclic alkyl group such as 
a cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl 
group, specifically including a cyclopropyl, cyclopentyl, and cyclohexyl group. 

The ^^aromatic heterocyclic group having 1-3 heteroatoms selected from 
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof for R^ is specifically, for. exainple, thienyl, furyl, 
pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 
pyridyl, pyrimidinyl, triazinyl, triazolyl, oxadiazolyl (furazanyl), 
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thiadiazolyl group and the like, preferably including a thienyl, furyl, pyrrolyl, 
isoxazolyl, and pyridyl group. 

The "'condensed ring" for means a ring obtained by the condensation 
with a benzene ring or an aromatic heterocyclic group having 1-3 heteroatoms 
5 selected from the group consisting of an oxygen atom, a sulfur atom, a nitrogen 
atom of a phenyl group or an aromatic heterocyclic group having 1-3 heteroatoms 
selected from the group consisting of an oxygen atom, a sulfur atom and/or a 
nitrogen atom, at any possible sites, suitably and specifically for exan^le, 
naphthyl, indolyl, benzofuranyl, benzothienyl, quinolyl, benzimidazolyl, 
10 benzoxazolyl, benzotriazolyl, benzoxadiazolyl (benzofurazanyl) , and ben- 
zothiadiazolyl group. 

Among them, a phenyl group and an isoxazolyl group can be listed as a 
preferred. specific example for R^. 

15 The "^halogen atom'' as a substituent for the phenyl group, Cj-Ca cycloalkyl 

group, aromatic heterocyclic group, or condensed ring in R^ includes a fluorine 
atom, chlorine atom, bromine atom, and iodine atom, suitably including a fluorine 
atom, chlorine atom, and bromine atom. 

The "Ci-C6 alkyl group" as a substituent for means a Ci-Cg straight-chain 

20 or a branched alkyl group such as a methyl, ethyl, n-propyl, n-butyl, n-pentyl, 
n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, 
isopentyl, neopentyl, tert-pentyl, isohexyl, 2-methylpentyl, 1-ethylbutyl 
group, and the like, suitably specifically including a methyl, ethyl, propyl, 
and isopropyl group. 

25 The ^*C3-C8 cycloalkyl group" as a substituent for R^ is the same as defined 

for the aforementioned ^Ca-Cc cycloalkyl group" for R^ where the same exan^les 
can be given for the preferred specific examples. 

The "*C2-C6 alkenyl group" as a substituent for means a C^-C^ 
straight-chain or a branched alkenyl group such as a vinyl, allyl, 1-propenyl, 
30 2-butenyl, 3-butenyl, 2 -methyl- 1-propenyl, 4-pentenyl, 5-hexenyl, 4-methyl- 
3-pentenyl group, and the like, suitably specifically including a vinyl and 
2-methyl-l-propenyl group. 

The ^'Ci-C6 alkoxy group" as a substituent for R" means group consisting 
of the aforementioned Ci-Cg alkyl group and oxy group, specifically, for exanqple, 
35 a methoxy and ethoxy group. 

The '"Ci-Ce alkyl thio group" as a substituent for R^ means group consisting 
of the aforementioned Ci-C^ alkyl group and thio group, specifically, for exaii5>le. 



wo 99/25686 



PCTAJS98/23254 



a methyl thio and ethyl thio group. 

The *Cj-C5 alkylene group" as a substituent for means the Cy-C^ divalent 
alkylene group such as a trimethylene, tetramethylene, pentamethylene, and 
1-methyltrimethylene group, specifically, for example, a trimethylene and a 
tetrcimethylene group - 

The **C2-C| alkylenoxy group" as a substituent for means group consisting 
of the aforementioned Ca-C^ divalent alkylene group and oxy group such as a 
ethylenoxy (-CH2CH2O-) , trimethylenoxy (-CH2CH2CH2O-) , tetramethylenoxy (- 
CH2CH2CH2CH2O-) , and 1,1-dimethylethylenoxy (-CHoC (CH3) 2O-) group, specifically, 
for example, a ethylenoxy and trimethylenoxy group. 

The '^Ci-C3 alkylenedioxy group'' as a substituent for R^ means group 
consisting of C1-C3 divalent alkylene group and two oxy groups such as a 
methylenedioxy (-OCH2O-) , ethylenedioxy (-OCH2CH2O-) , trimethylenedioxy (- 
OCH2CH2CH2O-, and propylenedioxy (-OCHjCHCCHajO-) group, specifically, for 
exait5>le, a methylenedioxy and ethylenedioxy group. 

The "^Cz'Cn alkanoyl group" as a substituent for R^ means C2-C7 
straight-chain or branched alkanoyl group such as an acetyl, propanoyl, butanoyl, 
pentanoyl, hexanoyl, heptanoyl, isobutyryl, 3-methylbutanoyl, 2-methylbutanoyl, 
pivaloyl, 4-methylpentanoyl, 3, 3-dimethylbutanoyl, 5-raethylhexanoyl group, and 
the like, where the preferred and specific example includes an acetyl group. 

The alkoxycarbonyl group" as a substituent for R^ means group 

consisting of the aforementioned C1-C5 alkoxy group and carbonyl group, preferably 
and specifically for exairple, a me thoxy carbonyl and ethoxy carbonyl group. 

The **C2-C7 alkanoyloxy group" as a substituent for R^ means group 
consisting of the aforementioned C2-C7 alkanoyl group and oxy group, specifically, 
for exait?>le, an acetyloxy group. 

The ^^C2-C7 alkanoylamino group" as a substituent for R^ means group 
consisting of the aforementioned C2-C7 alkanoyl group and amino group, 
specifically, for exait¥)le, an acetylamino group. 

The N-alkylcarbamoyl group" as a substituent for R^ means group 

consisting of the aforementioned Ci-Cg alkyl group and carbamoyl group, 
specifically, for exan^le, a iV-methyl carbamoyl and JV- ethyl carbamoyl group. 

The '^C4~Cc iV-cycloalkyl carbamoyl group" as a substituent for means group 
consisting of the aforementioned C.-Cc cycloalkyl group and carbamoyl group, 
specifically, for exanqple, a Jf-cyclopentyl carbamoyl and W-cyclohexyl carbamoyl 
group . 

The ^Ci-Cc alkylsulfonyl group" as a substituent for R^ means group 
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consisting of the aforementioned Ci-Cg alkyl group and sulf onyl group, preferably 
and specifically, for exan?)le, a methyl sulf onyl group. 

The '^Ca-Ce (alkoxycarbonyl) methyl group" as a substituent for means 
group consisting of the aforementioned C2-C7 alkoxycarbonyl group and methyl group, 
5 preferably and specifically for example, a (methoxycarbonyl ) methyl and 
( ethoxycarbonyl ) methyl group . 

The **mono(Ci-C6 alkyl) amino group" as a substituent for means amino 
group substituted with one of the aforementioned Ci-Cg alkyl group, preferably 
and specifically, for example, a methylamino and ethyl amino group. 
10 The ""di (Ci-Ce alkyl) amino group" as a substituent for R^ means amino group 

substituted with the same or different two C1-C6 alkyl group aforementioned, 
preferably and specifically, for exair^le, a dimethylamino, diethylamino, and 
JV-ethyl-iV-methylamino group. 

15 Among them, a halogen atom, a hydroxy group, a Ci-Cg alkyl group, a Cz-Cg 

alkenyl group, a Ci-Cg alkoxy group, a Ci-Ce alkylthio group, a Cs-C^ alkylenoxy 
group, a methyl enedioxy group, a J^phenyl carbamoyl group, an amino group, a 
mono(Ci-C6 alkyl) amino group, and a di(Ci-Ce alkyl) amino group can be listed as 
a preferred specific example for substituent for the phenyl group, C3-C8 

20 cycloalkyl group, aromatic heterocyclic group, or condensed ring in R^. 

Furthermore above substituent for the phenyl group, C^-Cs cycloalkyl group, 
aromatic heterocyclic group, or condensed ring in R^ are optionally substituted 
with one or more of a halogen atom, a hydroxy group, an amino group, a 
25 trifluoromethyl group, a Ci-Cs alkyl group, or a Ci-Ce alkoxy group. The halogen 
atom, Ci-Cg alkyl group, and Ci-Cg alkoxy group are the same as defined for the 
aforementioned substituents for the phenyl group, Cj-Cb cycloalkyl group, 
aromatic heterocyclic group, or condensed ring in r\ and the same exair^les can 
be listed as preferred specific examples. 

30 

In the above formula (I), R" represents a hydrogen atom, a Ci-Cg alkyl 
group, a C0-C7 alkoxycarbonyl group, a hydroxy group, or a phenyl group, in which 
the Ci-C« alkyl or phenyl group may be substituted with one or more of a halogen 
atom, a hydroxy group, a Ci-Ce alkyl group, or a Ci-Cg alkoxy group, arid when 
35 j = 0, R" is not a hydroxy group. 

The Ci-Ce alkyl group and Co-C? alkoxycarbonyl group for R- are the same 
as defined for the aforementioned substituent for the phenyl group, C3-CS 
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cydoalkyl group, aromatic heterocyclic group, or condensed ring in R^, and the 
same exaii?>les can be listed as preferred specific examples. 

The halogen atom, Ci-Cg alkyl group, and Ci-Cg alkoxy group as substituents 
for the Ci-Ce alkyl or phenyl group in R" are the same as defined for the 
5 aforementioned substituent for the phenyl group, C3-C8 cydoalkyl group, aromatic 
heterocyclic group, or condensed ring in R^, and the same examples can be listed 
as preferred specific examples. 

Among them, a hydrogen atom is a preferred specific exan^le for R^ 

10 In the above formula (X), j represents an integer of 0-2. It is 

particularly preferred for j to be 0. 

In the above formula ID , k represents an integer of 0-2 and m represents 
an integer of 2-4. It is preferred to use a 2-substituted pyrrolidine in which 
15 k is 0 and m is 3, a 3-substituted pyrrolidine in which k is 1 and m is 2, a 

3- substituted piperidine in which k is 1 and m is 3, a 4-substituted piperidine 
in which k is 2 and m is 2, or 3-substituted hexahydroazepine in which k is 1 
and m is 4. 

n in the above formula (I) represents 0 or 1. 
20 Especially, 3-amidopyrrolidines in which k is 1, m is 2, and n is 0 and 

4- (amidomethyl)piperidines in which k is 2 , m is 2, and n is 1 can be listed 
as a particularly preferred exan^le. 

R- in the above formula (I) represents a hydrogen atom or a Ci-Cc alkyl 
25 group optionally substituted with one or two phenyl groups each of which may 
be substituted with one or more of a halogen atom, a hydroxy group, a Ci-Cs alkyl 
group, or a Ci-Ce alkoxy group. 

The Ci-Cs alkyl group for R^ is the same as defined for the aforementioned 
substituents for the phenyl group, C3-C9 cydoalkyl group, aromatic heterocyclic 
30 group, or condensed ring in r\ specifically, for example, a methyl, ethyl and 
propyl group. 

The halogen atom, Ci-Cg alkyl group, and Ci-Cg alkoxy group as substituents 
for the phenyl group, which is a substituent for Ci-Cg alkyl group in R"\ are 
the same as defined for the aforementioned substituents for the phenyl group, 
35 C3-C8 cydoalkyl group, aromatic heterocyclic group, or condensed ring in R^ 
and the same exairples can be listed as preferred specific examples. 

Among them, a hydrogen atom is a preferred specific exanple for R'\ 

14 



wo 99/25686 



PCT/US98/23254 



In the above formula (I), R* and are the same or different from each 
other and are a hydrogen atom, a hydroxy group, a phenyl group, or a Ci-Cg alkyl 
group, in which the Ci-Cg alkyl .group is optionally substituted with one or more 
5 of a halogen atom, a hydroxy group, a cyano group, a nitro group, a carboxy group, 
a carbamoyl group, a mercapto group, a guanidino group, a C^-Cq cycloalkyl group, 
a Ci-Ce alkoxy group, a Ci-Cg alkyl thio group, a phenyl group optionally substituted 
with one or more of a halogen atom, a hydroxy group, a Ci-Cg alkyl group, a Cj-Ce 
alkoxy group, or a benzyloxy group, a phenoxy group, a benzyloxy group, a 

10 benzyloxycarbonyl group, a C2-C7 alkanoyl group, a C2-C7 alkoxycarbonyl group, 
a C2-C7 alkanoyloxy group, a Cz-C, alkanoylamino group, a C2-C7 iff-alkyl carbamoyl 
group, a Ci-Ce alkylsulf onyl group, an amino group, a mono (Ci-Cg alkyl) amino group, 
a di(Ci-C6 alkyl) amino group, or an aromatic heterocyclic group having 1-3 of 
heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 

15 a nitrogen atom, or a combination thereof and optionally condensed with benzene 
ring, or R^ and R^ taken together form a 3 to 6 membered cyclic hydrocarbon. 

The Ci-Ce alkyl group for and R^ is the same as defined for the 
aforementioned substituent for the phenyl group, C3-C8 cycloalkyl group, aromatic 
heterocyclic group, or condensed ring in R*', and the same examples can be listed 

20 as preferred specific examples. 

The halogen atom, Ci-Ce alkoxy group, Ci-Cg alkylthio group, C^-C? alkanoyl 
group, alkoxycarbonyl group, C7-C7 alkanoyloxy group, C2-C7 alkanoylamino 

group, C2-C7 itf-alkylcarbamoyl group, Ci-Cg alkylsulf onyl group, mono(Ci-C6 
alkyl) amino group, and di(Ci-Cs alkyl) amino group as a substituent for the Ci-Cc 

25 alkyl group in R* and R^ are the same as defined for the aforementioned substituent 
for the phenyl group, Cj-Cs cycloalkyl group, aromatic heterocyclic group, or 
condensed ring in R^ and the same exaitqples can be listed as preferred specific 
examples . 

The Cs-Cb cycloalkyl group and aromatic heterocyclic group having 1-3 
30 heteroatoms selected from the group consisting of an oxygen atom, a sulfur atom, 
a nitrogen atom, or a combination thereof as substituent for the Ci-Cg alkyl group 
in R^ and r' are the same as defined for the aforementioned group for R*, and 
the same exaitqjles can be listed as preferred specific examples. 

The halogen atom,. Ci-Cg alkyl group, and Ci-Cg alkoxy group for the 
35 substituent for the phenyl group which is substituent for the Ci-Cg alkyl group 
in R* and R^ are the same as defined for the aforementioned substituent for the 
phenyl group, Ca-Cs cycloalkyl group, aromatic heterocyclic group, or condensed 
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ring in rS and the same exanples can be listed as preferred specific examples - 
The **3 to 6 menibered cyclic hydrocarbon" consisting of R*, R", and the 
adjacent carbon atom includes a cyclopropane, cyclobutane, cyclopentane, and 
cyclohexane . 

Among them, a hydrogen atom and a Cj-Cg alkyl group can be listed as a 
preferred specific exaxr^le for R* and R^. 

In the above formula (I), p represents 0 or 1, and q represents 0 or 1. 
It is particularly preferred for both p and q to be 0. 

In the above formula (I), G is a group represented by -CO-, -SO2-, - 
C0-0-, -NR^-CO-, -CO-NR'-, -NH-CO-NH-, -NH-CS-NH-, -NR'-SOz", -SOj-NR'-, -NH- 
C0-0-, or -0-CO-NH-, wherein r' is a hydrogen atom or a Ci-Cg alkyl group, or 
r' taken together with R^ represents a C2-C5 alkylene group. 

In the above formula, -CO- means a carbonyl group, -SO2- means a sulfonyl 
group, and -CS- means a thiocarbonyl group. Preferred G group is specifically, 
for exan^le, those represented by the formula -Nr'-CO- and -NH-CO-NH-. 

The Ci-Ce alkyl group for R^ are the same as defined for the aforementioned 
substituent for the phenyl group, C^-Cg cycloalkyl group, aromatic heterocyclic 
group, or condensed ring in r', and the same examples can be listed as preferred 
specific exaitples. 

The ^'Co-Cj alkylene group" consisting of R^ and R' means C2-C5 straight-chain 
or branched alkylene group such as a methylene, ethylene, propylene, trimethylene, 
tetramethylene, 1-methyltrimethylene, pentamethylene group, and the like, 
suitably and specifically including a ethylene, trimethylene and tetramethylene 
group • 

A hydrogen atom is a preferred specific example for R* . 

In the above formula (I), R^ is a phenyl group, a C3-C8 cycloalkyl group, 
a C3-C8 cycloalkenyl group, a benzyl group, or an aromatic heterocyclic group 
having 1-3 heteroatoms selected from the group consisting of an oxygen atom, 
a sulfur atom, a nitrogen atom, or a combination thereof, in which the phenyl, 
benzyl, or aromatic heterocyclic group may be condensed with a benzene ring or 
an aromatic heterocyclic group having 1-3 heteroatoms selected from the group 
consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination 
thereof, to form a condensed ring, and the phenyl group, Cj-Cg cycloalkyl group, 
Cj-Ce cycloalkenyl group, benzyl group, aromatic heterocyclic group, or condensed 
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ring may be substituted with one or more of a halogen atom, a hydroxy group, 
a mercapto group, a cyano. group, a nitro group, a thiocyanato group, a carboxy 
group, a carbamoyl group, a trifluoromethyl group, a Ci-Cg alkyl group, a C3-C6 
cycloalkyl group, a Cs-Cg alkenyl group, a Ci-Ce alkoxy group, a C3--C8 cycloalkyloxy 
group, a Ci-Ce alkylthio group, a C1-C3 alkylenedioxy group, a phenyl group, a 
phenoxy group, a phenylamino group, a benzyl group, a benzoyl group, a 
phenylsulfinyl group, a phenylsulfonyl group, a 3-phenylureido group, a C2- 
C7 alkanoyl group, a C2-C^ alkoxycarbonyl group, a C2-C7 alkanoyloxy group, a C2-C7 
alkanoylamino group, a C2-C7 alkyl carbamoyl group, a Cj-Cg alkylsulf onyl group, 
a phenylcarbamoyl group, a JV, itf-di (Ci-Cg alkyl) sulfamoyl group, an amino group, 
a mono (Ci-Cg alkyl) amino group, a di (Ci-Ce alkyl) amino group, a benzylamino group, 
a C2-C7 (alkoxycarbonyl) amino group, a Ci-Cg (alkylsulf onyl) amino group, or a 
bis(Ci-C6 alkylsulf onyl) amino group. 

The C3-C8 cycloalkyl group, aromatic heterocyclic group having 1-3 
heteroatoms selected f rom.the group consisting of an oxygen atom, a sulfur atom, 
a nitrogen atom, or a combination thereof, and the condensed ring for are 
the same as defined for the aforementioned and the same exanqples can be listed 
as preferred specific examples. 

The cycloalkenyl group" for R^ means a cyclic alkenyl group such 

as a cyclobutenyl, cyclopentenyl, cyclohexenyl, cycloheptenyl, and cyclooctenyl 
group, specifically including a 1-cyclopentenyl and 1- cyclohexenyl group. 

Among them, a phenyl group, a furyl group, and a thienyl group can be 
listed as a preferred specific exair^le for R*. 

The halogen atom, Cj-Ce alkyl group, C2-C6 alkenyl group, Ci-Ce alkoxy group, 
Ci-Cfi alkylthio group, Ci-C. alkylenedioxy group, C2-C7 alkanoyl group, C2-C7 
alkoxycarbonyl group, C2-C7 alkanoyloxy group, C2-C7 alkanoylamino group, C^- 
C7 Hr-alkylcarbamoyl group, Ci-Cg alkylsulf onyl group, mono(Ci-C6 alkyl) amino 
group, and di (Ci-Ce alkyl) amino group as a substituent for the phenyl group, C3-C3 
cycloalkyl group, C3-Cs cycloalkenyl group, benzyl group, aromatic heterocyclic 
group, or condensed ring in R"^ are the same as defined for the aforementioned 
substituent for the phenyl group, C3-C8 cycloalkyl group, aromatic heterocyclic 
group, or condensed ring in rS and the same exan^les can be listed as preferred 
specific examples. 

The C3-C8 cycloalkyl group as a substituent for R^ is the same as defined 
for the aforementioned C^-Ce cycloalkyl group for R^ where the same examples 
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can be given for the preferred specific examples.. 

The '^C3-Cg cycloalkyloxy group" as a substituent for means group 
consisting of the aforementioned C3-C8 cycloalkyl group and oxy group, 
specifically, for exan?>le, a cyclopropyloxy, cyclopentyloxy, and cyclohexyloxy 
group • 

The *'iV,JV^di(Ci-C6 alkyl) sulfamoyl group" as a substituent for means, 
sulfamoyl group substituted with the same or different two Ci-Cg alkyl group 
aforementioned, preferably and specifically, for example, a NfN- 
dimethylsulfamoyl, W-diethyl sulfamoyl, and N- ethyl --W-methyl sulfamoyl group. 

The ;*'C2-C7 (alkoxycarbonyl) amino group" as a substituent for R^ means group 
consisting of the aforementioned C2-C7 alkoxycarbonyl group and amino group, 
specifically, for example, a (methoxycarbonyl) amino and (ethoxycarbonyl) amino 
group. 

The ^Ci-Cg (alkylsulfonyl) amino'' group as a substituent for R** means group 
consisting of the aforementioned Ci-Ce alkylsulfonyl group and amino group, 
specifically, for example, a (methyl sulfonyl) amino group. 

The *bis(Ci-C€ alkylsulfonyl) amino" group as a substituent for R^ means 
amino group substituted with the same or different two Ci-Cg alkylsulfonyl group 
aforementioned, preferably and specifically, for example, a 
bis (methylsulfonyl) amino group. 

Among them, a halogen atom, a mercapto group, a nitro group, a thiocyanato 
group, a trif luoromethyl group, a Ci-Cg alkyl group, a Ci-Ce alkoxy group, a phenyl 
group, a phenylsulfonyl group, a C2-C7 alkanoylamino group, or an amino group 
can be listed as preferred specific example for substituent for the phenyl group, 
C3-C8 cycloalkyl group, C3-C8 cycloalkenyl group, benzyl group, aromatic 
heterocyclic group, or condensed ring in R^. 

Furthermore above substituents for the phenyl group, C3-C8 cycloalkyl 
group, Cs-Ce cycloalkenyl group, benzyl group, aromatic heterocyclic group, or 
condensed ring in R^ are optionally substituted with one or more of a halogen 
atom, a cyano group, a hydroxy group, an amino group, trif luoromethyl group, 
a Ci-Cg alkyl group, a Ci-Cg alkoxy group, a Ci-Cg alkylthio group, a monoCCi-Cg 
alkyl) amino group, or a di(Ci-Ce alkyl) amino group. 

The halogen atom, Ci-C? alkyl group, Ci-Ce alkoxy group, a Ci-Ce alkylthio 
group, mono (Ci-Ce alkyl) amino group, and di(Ci-C.: alkyl) amino group are the same 
as defined for the aforementioned substituents for the phenyl group, Cs-Cg 
cycloalkyl group, aromatic heterocyclic group, or condensed ring in r\ and the 
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same examples can be listed as preferred specific exan5>les. 

(2) On Invention 2 

The con?)Ound represented by the formula (I) above, a pharmaceutically 
5 acceptable acid addition salt thereof or a pharmaceutically acceptable Ci-Cg alkyl 
addition salt can be used to prepare a chemokine receptor antagonist preparation 
of the present invention by formulating the therapeutically effected amount and 
a carrier and/or diluent into a pharmaceutical coit^osition . Thus, the cyclic 
amine derivatives shown by the above formula (I) , a pharmaceutically acceptable 
10 acid addition salt thereof or a pharmaceutically acceptable Ci-Ce alkyl addition 
salt can be administered orally or by parenterally, for example, intravenously, 
subciitaneously, intramuscularly, percutaneously or intrarectally. 

The oral administration can be accomplished in the form of tablets, pills, 
15 granules, powder, solution, suspension, capsules, etc. 

The tablets for example can be prepared using a vehicle such as lactose, 
starch and crystallized cellulose; binder such as carboxymethyl cellulose, 
methylcellulose, and polyvinylpyrrolidone; disintegrator such as sodium 
20 alginate, sodium bicarbonate and sodium lauryl sulfate, etc. 

Pills, powder and granule preparations can be prepared by a standard- 
method using the vehicles mentioned above. Solution or suspension can be 
prepared by a standard method using glycerin ester such as tricaprylin and 
25 triacetin or alcohols such as ethanol . Capsules can be made by charging granules , 
powder or solution in gelatin, etc. 

Subcutaneous, intramuscular or intravenous preparations can be prepared 
as an injection using aqueous or nonaqueous solution. Aqueous solution for 
30 exait?)le may include isotonic sodium chloride solution. Nonaqueous solutions 
may include for example, propyleneglycol, polyethyleneglycol, olive oil, ethyl 
oleate, etc., and optionally, one can add antiseptics and stabilizers. For 
injection, one can be sterilized by filtration through a bacterial filter or 
combination of disinfectant. 

35 

Percutaneous administration may be in the form of an ointment or cream, 
and ointment can be prepared in the standard manner using fatty oils such as 
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castor oil and olive oil, or Vaseline, while creams can be made using fatty oils 
or emulsifying agent such as diethyleneglycol and sorbitan esters of fatty acid. 

For intrarectal administration, one can use standard suppositories using 
6 gelatin soft capsules, etc. 

The cyclic amine derivatives of the present invention, a phairmaceutically 
acceptable acid addition salt thereof or a pharmaceutically acceptable Ci-Cg alkyl 
addition salt is administered at a dose that varies depending on the type of 
10 disease, route of administration, age and sex of patient, and severity of disease, 
but is likely to be 1-500 mg/day in an average adult. v 

(3) Matter common throughout Invention 1 and Invention' 2 

Preferred specific exan^les for the cyclic amine coir?>ound in the above 
15 formula (I) include compound having each substituent as shovm in the following 
Tables 1.1-1.201. 

In the Tables 1.1-1.201, ^^chirality" means configuration of the 
asymmetric carbon atom on the cyclic amine. '"R'' shows that the asymmetric carbon 
atom has a R configuration, ""S" shows that the asymmetric carbon atom has a S 
20 configuration, and means racemate or that the compound do not have a asymmetric 
carbon atom on the nitrogen containing ring. 

[ Table 1.1 - Table 1.201 1 
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^ nT"*' Ra>~^^"2)r k m n chirality -(CH2)p|^(CH2)5-G-R« 



1 




1 




0 




H 




2 


Ct-\_/-CH2- 


1 


2 


0 




H 


-CH.-N-C-Q 


3 




1 


2 


p 


- 


H 


9 /r-N 


A 

4 




1 


c. 


n 
u 




1 1 

H 


0 /CPs 


c 
D 

6 


Cf-\_^CH2- 


1 
1 


0 

a 
2 


n 
u 

0 


c 
0 

s 


n 
H 


0 ,CF3 
H ^ 

CF3 

CHz N-C-i^ 


7 


/==V 


1 




0 


e 
0 


H 




8 


C\-U. >- CHo- 


1 


2 


0 


s 


H 




9 


CI-^-CHj- 


1 


2 


0 


s 


H 


-CHg-N-C-^^^CI 


10 




1 


2 


0 


s 


H 


0 ,°CH3 

-CH^-^^c-Q 


11 


Ch-Q-CH2- 


1 


2 


0 


s 


H 


0 ,0CH3 
- CHj- N- C-^^^ OCH3 
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Table 1.2 

^°nS^' p^CH2)r k m n chirality " FP -(CH2)p|^(CH2)5-G-R6 



12 . Ct-\ }-CH2- 1 2 0 S H -CHj-N-C 



13 Cl-\ >-CH8- 1 2 0 S H 



14 Cfr-i i-CH2- 1 2 0 S H 



15 CT-^^CHa- 12 0 S 



H 



17 CI-Q-CHa- 1 2 0 S 

18 ci-^^CHj- 12 0 S 



H 



20 Ch-Q-CHa- 1 2 0 S 



H 




OCR. 



'3 



O ,CF3 . 



-CHj-N-C 



-CHa-N-C 



O 

-CHa-N-C-i: >-CI 



16 Ch-Q-CHa- 1 2 0 S H -cHa-N-C-^-OCHa 



H -CHa-N-C 



O CI 

n 




-CHa-N-C 



CI 
CN 



19 Ch-Q-CHa- 1 2 0 S H _cHa-N-C-^0 



-CHa-N-C- ^ 




21 Ch-Q-CHa- 1 2 0 S H -CHa-N-C-O-CFa 



22 CY-i >-CHa- 1 2 0 S H -CHa-N-C 



H 

F 




CF3 
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Table 1.3 

Compd. RV^cH2)r k m n chlrality ' R» -(CH2V?~(CH2)5-G-r6 



27 d-Tz-CHa- 1 2 0 S H 



30 CI-O-CH2- 1 2 0 R H 



o 




CF3 



23 Ct-\_J-CH2- 120s H -CHj-N-C 

24 Ch\>CHa- 120s • H _cH,-N-C-0 



" H W 



.CF3 



25 ci-^CHa- 120s H _CHa-|fC-(5-P 



26 Cl-{^CH2- 120s H -CH2-N-C 



O .NO2 
■CHj-N-C- 



O 

28 O-^-CHa- 120s H -cHa-N-C-Q-NOa 



H 

CF3 



29 a-\ /-CH2- 1 2 0 R H -CHa-N-C 




CFa 



-CHa-N-C-Q 
FsC 



31 CI-O-CHa- 1 2 0 R H _cHa-I^C-rS 



Br 

H W 



32 CI-Q-CHa- 1 2 0 R H _cHa-NfC-M 



H 

.CI 



33 Ch-Q-CHa- 1 2 0 R H _ch,-n.?-^ci 
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Compd. " V(CH2)r k m n chirality 
No. R*^ 



FP 



-(CH2)p|-( 



R5 



34 CI-O-CH2- 12 0 R 



H 



0CH3 



35 O-^-CH,- 12 0 R 



H 



pCHa 



- CHg- N- C-^ ;^ OC H3 



36 Ch-^^CHa- 12 0 R 



H 




OCHa 



37 Ch-Q- 



CHs- 12 0 R 



H 



O ,CF3 
-CH2-N-C-f> 



H 



38 Ch-^^CHa- 12 0 R 



H 



-CH2-N-C-(J 



39 Ci-i }-c»2- 12 0 R 



H 



40 Ch-i >-CH2- 12 0 R 



H 



-CHa-N-C-^^OCHa 



41 Ch-^-CHa- 12 0 R 

42 Ci-^-CHa- 12 0 R 



H 



H 



-CHa-j^l-C 




-CHa-N-C-^ 



\ 

CI 

CN 



43 Cl-^-CHa- 12 0 R 



H 



-CHa-N-C-f y-O 



H \=/ 



44 Cl-^-CHa- 12 0 R 



H 



-CHa-N-C-^-CFa 
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Table 1.5 

^N^^' R^^^"2)r k m n chirality -{CH2)p|^(CH2)5-G-R6 



46 CI-^^CHa- 12 0 R 



48 cr-^^CHa- 1 2 0 R H 



50 a-i yCHz- 1 2 0 R H 



O 



45 CI-^_y-CH2- 1 2 0 R H -CHa-N-C 




H -CHa-^J■C 




O .OCFg 



47. CI-OcHa- 1 2 0 R H -CHa-N-?-/% 



' H W 



O ,CF3 
-CHa-N-C-Q-F 



49 Cl-^_^CH2- 1 2 0 R H -CHa-N-C 



-CHa-N-C 



F. CFa 




51 CH-^-CHa- 1 2 0 R H -CHa-N-C 

Br 

O 

52 CI-Q-CHa- 1 2 0 R H -CHa-N-C-^ 

F 

O 

53 Ch-Q-CHa- 1 2 0 R H -CHa-N-C-Q 

CI 

54 CnQ^CHa- 1 2 0 R H -CHa-^.?-^'' 

o 

55 Ch-^-CHa- 1 2 0 R H -CH^-^^C-^-CI 

CI 
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Table 1.6 



Compd. 
No. 




1, 
K 


m 


n 


cmraiiiy 


n 


— (C M*^ — — (n V— (^-R ^ 


56 


O-iy-CHa- 
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2 


0 


R 


H 


-CHa-N-C-^ 

HgC 


57 


CI-Q-CHa- 


1 


2 


0 


R 


H 


H3C 


58 


CH-Q-CHa- 


1 


2 
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R 


H 


-CHa-N-C-{3 


59 


CI-Q-CHa- 
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R 


H 


Q 

-CH2-N-C-^[^Br 


60 
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2 


0 


R 
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Q 


61 
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R 
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-CHa-N-C-Q-CFa 


62 


O-^^CHa- 
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2 
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R 


H 


Q 


63 


CH^^CHa- 


1 


2 


0 


R 


H 


0 

-CH2- N-C-^^ CH2CH3 


64 


CI-O-CHa- 


1 


2 


0 


R 


H 


0 


65 


CH-^-CHa- 


1 
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0 


R 


H 


H 


66 


CH^-CHa- 


1 


2 


0 


R 


H 


-CHa-hfC-^P^ 
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^nT"*' R^<^"2)r k m n chirallty > 



■(CH2)p|-(CH2)qpG-R6 



67 Ci-Q-CHa- 12 0 R 



H 



-CHa-N-C 




68 



CHa- 12 0 R 



H 



^ H 




69 Ct-i >-CH2- 12 0 R 



H 



-CHa-N-C-^-F 
F 



70 CI 



l-^^CHa- 12 0 R 



71 Cl-^-CHa- 1 2 0 R 



H 



H 



-CHi 



F 



-CHa- N-C-^^OCHg 
HaCO 



72 O-^^CHa- 12 0 R 



H 



-CHz-N-C-f >-0CF3 



73 Ci-i i-CHa- 12 0 R 



H 



-CHa-{|C-Q 
F3CO 



74 ci-<~>-CH2- 12 0 R 



H 



O 

-CHa-N-C 



COaCHj 



75 CH-^^CHj- 12 0 R 



H 



-CHa-N-C-Z'^F 



H >=' 
F3C 



76 CI-Q-CHa- 1 2 0 . R 



77 Ch-i >-CHa- 12 0 R 



H 



H 



-CHa-N-C-^ 




-CHa-N-C 



F3C 

Fv F 
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Table 1.8 



Compd. ^>f~{CH^ k m n chirallty 
No. Pr 



-(CH2)pf-(CH2)5-G-R6 



78 Ci-^^CHa- 12 0 R 



H 



-CH2-N-C-/~S-F 



H y=f 

F 



79 Ci-4~>-CH2- 12 0 R 



H 



-CHa-N-C-^-CFa 
FaC 



80 CI 



*-^^CH2- 12 0 R 



H 



O ,CF3 
F3C 



81 Cl 



H^^CHj- 12 0 R 



H 



9 /— ( 

-CH2-N-C-Q-CH3 



82 Ch-^-CHj- 1 



2 0 



-CH, 



-CH^-jsj-O-Q 



83 Cl-^-CHa- 12 0 R 



H 



-CH2-N|-C- 




84 Cl-iZ-CHj- 12 0 R 



H 



-CHg-N-C-( >-N02 
H 



85 Ch-Q-CHa- 1 2 



H 



-(CH2)2-N}-C-^ 



86 CI-Q-CH2- 1 2 0 



H 



-(CH2)2-N-C-^-N02 



87 Ch-^-CHj- 120s 



9 




.CFa 



CFa 



88 o-^y-cH2- 120s 



H 



O 

-(CH2)2-N-C 



FaC 
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Table 1.9 

Compd. ^^CH2)r k m n chirality " R» -(CH2)p|-(CH2)q-G-R« 



96 



89 a-\y-CH2- 1 2 p S H 



91 ci-^-CHa- 1 2 0 S 

92 o-^y-CHi' 1 2 0 S 



H 



H 



93 CI-0-CH2- 1 2 0 S H 



95 a-^-CHj- 1 2 0 S 



H 



-(CH2)2- 



90 CI-Q-CHr 1 2 0 S H .(CH,),-N-?-r{ 



-(CH2)2-N-C- ^ 



O « 



-{CH2)2-N-C-< >-CI 



-(CH2)2-N-C 



.OCH3 



OCHa 

-(CH2)2-N-C-e' V-OCHa 



O 



_ O 

94 C»-^^CHa- 12 0 S H -(CHjfe-N-C- 




OCH3 



O _yCP3 



O _P"3 

1 2 0 S H .(CH^.^.^^ 



97 CI-Q-CH2- 120s H -(CH2)2-N-C-^CI 



98 CI-(_/-CH2- 120s H -(CH2)2-N-C-Q-OCH, 



99 Ch-^^CHj- 120s H -(CH2)2-N-C 



o c 




CI 
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Table 1.1T) 



No. 


p2>(CH2)r 


k 


m 


n 


chirality 




-(CH2)pTrf^'^2)q"G R 


100 




1 


2 


0 


S 


H 


0 


101 


CI-Q-CHa- 


1 


2 


0 


S 


H 


p 


102 




1 


2 


0 


S 


H 


-{CH2)2-N-C-Q 


103 




1 


2 


u 


e 

v> 


H 


F 

9 /-/""^ 


104 




1 


0 


u 


C 


PI 


F 


105 


CI— V VcHj- 


1 


2 


0 


s 


H 


-(CH2)2-N-C--(3 
F 


1 Ud 




i 
1 


0 

Cm 


0 


s 


H 


-(CH2)2-N-C-^[^ 


107 


C»--r^CH2- 


1 


2 


0 


s 


H 


-{CH2)2-JfC-/)-F 
H \=/ 


108 




1 


2 


0 


s 


H 


-(CH2)2-|^f-C-^ 

02N 


109 




1 . 


2 


0 


s 


H 


-{CH2)2-[^C-^^J^ 


110 


CI-Q-CH2- 


1 


2 


0 


s 


H 


-(CH2)2- N- C--^^ NO 2 
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Table 1.11 

^N^o*^' rZ^^^^V" k m n chirallty R» -(CH2)^(CH2)q-G-R6 



111 cK >-CH2- 1 2 0 R H -(CH^2-^c 



113 CI-O-CHa- 1 2 0 R H 



114 C^-0-CH^- 12 0 R H 



117 Ci-O-CHr 12 0 R H 



119 ci-< /-CHj- 1 2 0 R H 




CF3 



CF3 



112 Ct^CH^' 1 2 0 R H -(CH.fe-W-CHp 



-(CH2)8-N-C 



Br 



O ^ 



-(CH2)2-N-C 



_ O ^' 

115 ChX^CH2- 1 2 0 R H .(CH2)2-N-c-£3-C' 

pCHa 



116 c»-^CHr 1 2 0 R H -{CH2)2-N-?-^ 



O /^"3 

-(CH2)2-N-C-Q-OCH, 



118 Ch-i >-CH2- 1 2 0 R H -(CH2)2^ 



O /°C"3 



-(CH2)2-N-C 



0CH3 

CFa 



120 cK>CH2- 1 2 0 R H -(CH^-H-cJ^ 



-(CH2)2-„ ^ 

121 Ch-^-CH2- 1 2 0 R H -(CH2)2-N-C-^^CI 
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TabI 1.1 2 

^ nT"** P^CH2)r k m n chirality " R3 -(CH2)pf^(CH2)5-G-R6 

o 

122 Ch-O-CHa- 1 2 0 R . H -(CHj)a-N-C-0-OCH3 



124 Ci-O-CH,- 12 0 R H 



H 

.CI 



123 Ch-^^CHa- 1 2 0 R H -(CHjja-M-C-^ 




-(CH^)2-^|-C■ 



CI 
CN 



125 cK >CH2- 12 0 R ■ H -(CH2)2-N-C-fi^ 



H 



126 Ch-Q-CHa- 1 2 0 R H -(CHa)a-h*-C-M'"'' 



H N—/' 
O 



127 Ct-Q-CHa- 1 2 0 R H -:(CH2)2-N-C-^-CF3 



F 



128 Ch-^-CHa- 1 2 0 R H "(CHafc-W-C-^ 



H y=f 

F 



O /"-a 

129 Ch-i >-CH2- 1 2 0 R H- -(CH2)2-N-C-f> 



H >=< 
F 



130 ChHQ-CH2- 1 2 0 R H .(CH3,,-N-6Y> 



CF 

131 Ch-Q-CHa- 12 0 R . H .(CHa)2-lshC-fVF 



H 

O 



132 CI-Q-CH2- 1 2 0 R H -(CH2)2-N-c-Q 

02N 
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Table 1.13 

^^T'P^- ^!>-(CH2)r k m n chirallty r:- -(CH2)p?-(CH2)5-G-R6 
No. R*^ R* 



133 C»-^^CH2- 12 0 R 



H 



135 O-^^CHj- 12 0 R 



138 ci-^-CHa- 12 0 R 



H 



142 Ch-i }-CH2- 12 0 R H 



-(CH2)2-N-C 



NO, 



134 Ch-^-CHj- 12 0 R H -(CH2)2-N-C-Q-N02 



O 

-{CH2)2-N-C 




Br 

O 



136 CI-Q-CH2- 1 2 0 ' R . H -(CH2)a-N-CH^ 

F 



137 CK >-CH2- 1 2 0 R H -(CH2)2-N-C 



H y=/ 

CI 



qCJ CI 

U 



-(CH2)2-N-C 



O 



139 CI-^-CHj- 1 2 0 R H -(CH2)2-N-C-^-CI 



CI 



140 Ct-Q-CHj- 1 2 0 R H -(CHzfc-N^C 

H3C 

141 CI-Q-CH2- 1 2 0 R H -(CH2)2-[^c-/^ 

H,00 



o 

li 



-(CH2)2-N-C- ^ 



143 CI-Q-CHj- 12 0 R . H _(CH2)2-N-C^^-Br 
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PCT/US9aa3254 



^nT"^' Ra>"^^"2)r k m n chirality 



■(CH2)frfr(CH2)5-G-R6 

q5 ^ 



144 CI 



145 C¥-\ ^CH, 



146 CI-Q-CHj- 

147 CH-Q-CHj- 



148 CI 



H-Q-CHa- 



149 CH< i-CH2- 



150 CI-^-CHj- 



151 CI 



I— ^^-CHe" 



152 CH-Q-CHj- 

153 Ch-^^CHj- 



154 CH-^-CHj- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2.0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-(CH2)2-N-C-^ 



-(CH2)2-N-C-Q-CF3 



-(CH2)2-N-C-^-CH3 



CH2CH3 



-(CH2)2-N-C 



-(CH2)2-N-C-< >-CN 



O 

-(CH2)2-N-C-< } 



-(CH2)2-N-C-^ 




-(CH2W 



..c-0 



0 



-(CH2)2-N-C-^-F 
F 



-(CHafc 



F 
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Table 1.15 



^°^P^- ^^CH2)p k m n chirality 



-(CH2)^(CH2)5K3-R« 



155 Ci-^ /-CHz- 12 0 R 



H 



o 

-(CH2)2-N-C 



OCHa 



HaCO 



156 Cl-i >-CH2- 12 0 R 



H 



o 

-(CH2)2-N-C 



OCFa 



157 Ch-^^CHa- 12 0 R 



H 



-(CHjfe- 



F3CO 



158 CI-^-CHa- .12 0 R 



H 



159 CH^-CHa- 12 0 R 



-(CH2)^-^^C-^)-F 

F3C 



160 C(-Q-CH8- 12 0 R 



161 Cl-i )-CHi- 1 2 0 R 



H 



H 



-(CHzfe-N-C 




-(CH2)2 



F3C 
F 



162 CH-Q-CH2- 1 2 0 R 



H 



-(CH2)2-N-C-^-F 



163 CJ-Q-CHa- 12 0 R 

164 CH^-CHa- 12 0 R 



H 



H 



-(CH2)2-N-C-^-CF3 
F3C 



-(CH2)2-N-C 




.CF3 



F3C 



165 CH^^CHa- 12 0 R 



H 



-(CH2)2-N-C-Q-CH3 
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TabI 1.16 



Compd. "V(CH2)r k m n chirality R' -(CH2)p?-(CH2)q-G-R« 
No. Pr 

166 CH^CH,- 1 2 0 R H -f-^r^-^ 

CH3 

Br 



172 CI 



167 CH^CHa- 1 2 0 R H -f-K-^-C5 



168 Ch-Q^CH,- 1 2 0 R H -^H-hh?-/^ 



CHa 

^ (S) 1? W 

169 CI-0-CH»- 1 2 0 R ■ H -JH-N-C-^CI 

CH3 

170 cH^cH,. 12 0 R H -f^a-K-^ 

CH3 F 

171 chQ-ch,- 1 2 0 . r h -^"-{r<^-0-c' 



CH; 



3 



(S) ?r\ 

l-Q-CH.- 1 2 0 R H -^»-r-<=> 



CH3 



173 cnQ-CHa- 1 2 0 R H -f»-K-KJ 

CH3 

174 Ci-Q-CHr 1 2 0 R H "^^^^T'^-O 

CH3 

Br 



175 c^-O-CH,- 1 2 0 R H -C"-|r^-l> 



(fl) ff 

CH3 

^ (fl) V w 

176 Cl-^CH,- 1 2 0 R H -<{H-jr^-0 

CH3 
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TabI 1.17 



^n"^^' r^^^^^ k m n chirallty R» -(CH2)^(CH2)5-G-r6 

(fl) 9 
CH3 

178 Ci-^_y-CH2- 12 0 R H ~9^{f^"\3 

CH3 F 

179 Cf-Q-CHg- 12 0 R H -CH-j^c-£^Ci 

CHa 

180 CH-^y-CHa- 12 0 R H -CH-N-c-^ 

CHa 

181 CH-^_y-CH2- 1 2 0 R H "'^"'h'^-V^ 

CHa 



182 a-\ /-CH2- 1 2 0 R H -CH-N-C 

CHa 



O 

T H^'\s=/^ 



_ CH O /^'^ 

183 Ch-^-CHj- 1 2 0 R H -9^^N-^-0 



CHa" 

184 chQ-cHz- 12 0 R H ~?"'^^~0 

CHa 

185 ci-^^CHa- 1 2 0 R H -ch-n-c-^J-ci 

CHa 



CHa O -Z*^' 

186 CH-^y-CHa- 12 0 R H ~?"'h'^~^v 

CHa > 

187 Cl-^-CHa- 1 2 0 R H ~9""J{"^-0~^' 

CHa 
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Tabi 1.18 



Compd. '^V(CH2)r k m n chirality -(CHatelrCCHate-Q-R^ 

No. '^dS 



188 


CI-^_/-CH2- 


1 


2 


0 


R 


H 


CH3 


189 


CH-^^CHj- 


1 


2 


0 


R 


H 


9H, p .J'^^ 
CH3 
















190 




1 


2 


0 


R 


H 




191 


Cl-Vj-CHa- 


1 


2 


0 


R 


H 




192 


C^-Q-CH2- 


1 


2 


0 


R 


H 


P 


193 


Cl-^_^CH2- 


1 


2 


0 


R 


H 




194 




1 


2 


0 


R 


H 


r% 1 t k 1 ^ It vk 
















(fl) P 


195 


Ct-^_y-CH2- 


1 


2 


0 


R 


H 


196 




1 


2 


0 


R 


H 


Wo 


197 


CI-Q-CH2- 


1 


2 


0 


R 


H 




198 


CI-^^CHj- 


1 


2 


0 


R 


H 
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TabI 1.19 



Compd. 
No. 




k m 


n 


chiraiity 


R' 


-(CH2)p+r{CH2)5-G-R6 
R* 


199 


CI-^^CHa- 


1 2 


0 


R 


H 




200 




1 2 


0 


R 


H 




201 


CH-^-CHa- 


1 2 


0 


R 


H 




202 




1 2 


0 


R 


H 




203 


CI-^-CHa- 


1 2 


0 


R 


H 


(S) ff 
-CH-N-C-Q-CI 


204 


CI-Q-CH2- 


1 2 


0 


R 


H 




205 


CI-Q-CH2- 


1 2 


0 


R 


H 


(S) 9 


206 




1 2 


0 


R 


H 




207 


C»-Q-CHa- 


1 2 


0 


R 


H 




208 


CI-^-CHj- 


1 2 


0 


R 


H 


0 


209 




1 2 


0 


R 


H 


0 
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Tabl 1.20 

^nT^' R^^^^r k m n chlrality ft' -iCH2)^{CH^-R^ 

210 CI-0-CH2- 1 2 0 R H ■f'K'l^ 

o 

211 Ci-O-CHa- 1 2 0 R H "J^^'ftjO"^ 

• (CH,)f-J-CH, 

0 

212 Ch-^-CHj- 1 2 0 R H "f^'ftp^J 



o 



213 CH^^CHj- 1 2 0 R H 



(5) 9 
— CH-N-i 

9 

o 



214 CI-O-CH2- 1 2 0 - H -(CH2)3-C 



215 Ch-O-CHa- 1 2 0 - H .(ch2)3-C-/~VoCH3 



216 CI-^^CHa- 1. 2 0 - H _(CH2)3-C-/]) 




p _yOCH3 

217 Ch-Q-CHa- 1 2 0 - H -(CH2)y-C 

H3CO 

218 Ch-^-CHj- 12 0 . H -(CH2)2-C-Q-CH3 

H3C 

219 C.-Q-CH,-- 12 0 - H .(CH,,,-?H^0CH3 

220 ci-Q-CHr 1 2 0 - H -{CH,)Ji~rycH, 
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Table 1.21 



Compd. 
No. 




k 


m 


n chiralHy 




d4 

-(CH2)p+-(CH2)qK3-R« 


221 


CI-Q-CHa- 


1 


2 


0 


H 


0 

-(CH2)2-C-Q 


222 


CI-^^CH2- 


1 


2 


0 


H 


-(CH2)2-C-^-CI 


223 




1 


2 


0 


H 


-(CH2)2- C-Q- 0(CH2)3Ch4 


224 


CI-O-CH2- 


1 


2 


0 


H 


0 

-CH2-S-^^CH3 


225 


Ch-Q-CHa- 


1 


2 


0 


H 


-{CH2)3-C-Jf-Q 


226 




1 


2 


0 


H 


-(CH2)3-C-|*-^ 


227 




1 


2 


0 


H 


CI 

-(CH2)3-C-N-{^ 


228 


Ch-Q-CHa- 


1 


2 


0 


H 


-(CH2)3-C-N-^_^OCH3 


229 




1 


2 


0 


H 


CH3 0 _ 

1 u ^^^^ 

-CH2-<?-CH2-C-N-4 >- CH3 
CH3 » ^ 


230 




1 


2 


0 


H 


-CHj^Ha-C-N-^-F 


231 




1 


2 


0 


H 


-(CH2)3-C-j;}-^_}-C-CH3 
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Table 1.22 



Compd. '^S-(CH2)r k m n chlrality R' 
No. ' 



-(CH2)p|-(CH2)5^-R6 



232 CH-^}-CH8- 1 2 0 



H -(CH2)3-C-|N|-{_) 



233 Ci-^^CHa- 1 2 0 



H 



o 

-(CH2)3-C-N-CH2 



234 Cl-Q-CHa- 1 2 



H 



-(CHafe-C-N-^ 



235 ci-^-CH2- 1 2 0 



H 



-CHj-CH-CHa-C-N- CHf^^a 
CHi 



236 a-^^CHz- 1 2 



H 



O 

-CH*-N-S- 

CHa 



237 Cf^y-CHz- 1 2 0 



H -CHa-N-C-O-CHa-Y^ 



238 Cl-^-CH2- 1 2 0 



H 



CH3 " 



CI 



239 



2 0 S 



H 



-CHfN-O 



.CFa 



240 




1 2 0 S 



H 



-CHf {J-C- 



241 



.CI 




CHr 



1 2 0 S 



H 



9 




242 



1 2 0 S 



H 



-CHi-J+-0 




CF3 
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TabI 1.23 



Compd. "V(CH2)r k m n chirality -(CH2)p|-{CH2)q-G-R6 



No. R 

243 ^-CHr 1 2 0 S H 



246 



247 CI 



251 F-^^CH2- 12 0 S 



H 



252 H,co-0-CHr 1 2 0 S H 




244 ^cH^ 1 2 0 S H _cH^^c- 



9 

H 



245 /^CHf 1 2 0 S H ^cHf-N-i 



H 



PFa 



248 "'"^CH^ 1 2 0 S H _cH^j^, 



249 ''^CH^ 1 2 0 S H 



9 



250 /^cHa- 1 2 0 S H _cH^N-, 



-CH*-N-C- 
H 





-CHr{;j-c- 

253 HaC-^-CHf 1" 2 0 S H -CHs-j*-C- 
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Table 1.24 



Compd. nV(CH2)r k m n chirality 
No. ^ 



-(CH2)pi7(CH2)5rG-R^ 



/1O2 



254 cK-Q-CH^ 120s 



H 



255 



120s 



H 



-CHa-N-C- 



256 Q2N-0-C»V 120s 



H 



9 



— CH2-N-0 



PF3 



257 



,CF3 

0-° 



120s 



H 



H 




F3 



258 0"f"" 120s 
COaCHjCHs 



259 O"?"" 120s 
CH3 



H 



H 



-CHi-N-C-^ 

9 



PF3 



— CHg-N-i 



PF3 



260 




CHr 12 0 S 



H 



.CFa 



261 FaO-^-CHr 120s 



H 



? 




262 



1 2 0 S 



H 



-CH<-NhC- 
H 




263 ^)=\ 12 0 S 



H 



-CHf-j|-C- 




pFa 



H 



-CHf-N-C- 
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TabI 1.25 

Compd. '^V(CH2)r k m n chirality R* -{CH2)p|-(CH2)ci-G-R® 
No. ' . 

P 

265 Br-^CHr 1 2 0 S H _ch^-n-C-Q 

■CF3 



266 . C^CHr 120s H 



.0CH3 



F 



267 ^CHr 120s H _CH^^, 

268 HiJ-trO"'- 120s H . -CH^J^K-Q 

269 H3o|-Q-CHa- 120s H 

k5 



HaCOzQ . I 

270 Q-CHr 120s H _CH^N-, 

271 Ci~*^"«" 1 2 0 S H _CH;^KKC- 



H 



272 HO-^CHr 120s H -CHf-N-C-^ 



273 120s H -CH^If?-^ 

274 "Q-cht 120s H 



9 ^' 




PF3 

275 NO-Q-CHf 12 0 S H -CHi-N-C- 




45 



WQ 99/25686 PCT/US98/23254 

TabI 1.26 



Compd. ^V(CH2)r k m n chirallty P? -(CH2)p?-(CH2)q<3-R' 
No. 



276 



F3I 

280 



285 O"*^ 12 0 R 



H 




P 



F3 



277 Q-Q-O^^ 120s H _CH^J 

278 H,oo»c-Q-CHr 1 2 0 S H -cHr^^•e 



H 

PF3 



279 FjCO-^^"^"*" 120s H -CH^N-O-^ 



281 HOjC-Q-CHr 1 .2 0 S H -CHs-hhO-^ 



282 (HaQaC-Q-CHj- 1 2 0 S H -CHg-N-C- 

H 



P"3 ^ PF3 



283 '^-^ 1 2 0 S H 
CH3 




284 """^-yl^ 120s H _cH:rKHC- 




H 




286 ^CHr 1 2 0 R H ^CH^J. 




PF3 
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Table 1.27 



Compd. "V(CH2)r k m n chirality > -(CH2)p|-(CH2)q-G-R« 
No. °* 



287 



12 0 R 



H 



9 



-CHi-M-O 




288 



289 



290 



CI 

.CH, 



1 2 .0 R 



CHr t 2 0 R 



12 0 R 



H 



H 



H 



-CH2-N-0 



PF3 



-CH2-j|- 




P 



PF3 



291 




CHa- 



1 2 0 R 



H 



292 



12 0 R 



H 



-CHa-N- 



PF3 



293 



12 0 R 



H 



-CHjrj*- 



9 



294 



12 0 R 



H 



9 



— CHs-^*-c■ 




295 



^-CHr 



12 0 R 



H 



H 




9 



296 /=\^._ 12 0 R 



H 



9 



-CH^-N-O 



297 F-0~^"*" 12 0 R 



H 



-CHz-hhC-f > 



H 
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Table 1.28 



Compd. ^^CHaV" k m n chirallty -(CHz)^^ 



-06 



(CH2)5-G-R 



298 Had 



CHr 12 0 R 



H 




F3 



299 HaC- 



■r-^y-CHr 1 2 0 R 



H 



-CH^-N-C 




pF3 



300 




1O2 



12 0 R 



H 



02 



301 




CHf- 



12 0 R 



H 



302 OjN-^-CHr 12 0 R 



H 



303 y-^^l. 12 0 R 



H 



-CHf-J|-i 



jCFa 



304 O"?"" 12 0 R 

COgCHzCH, 



H 



-CHi-||J-i 



.CFa 



305 



12 0 R 



CHa 



H 



i? 



.CF3 



306 Q"^"^ 12 0 R 



H 



-CH^-jj-C- 




307 FaC-^^-CHr 12 0 R 



H 



-CHg-N-C- 




308 




CHr 



12 0 R 



H 



-CHf-N-C- 




.CFa 
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TabI 1.29 



Compd. "S-(CH2)r k m n chirality ' R» -(CH2k?r(CH2)5K=i-R« 



309 ^CHr 1 2 0 R H 



311 Br-<~)-CHa- 12 0 R H 



HaCOaC 

316 ;^cH^ 1 2 0 R H 




317 C^CHr 1 2 0 R H 

F 



319 



310 ^^c«. 1 2 0 R H 



•CH2-N-C- 



9 '''' 



312 C^o^ 1 2 0 R H _c„^^? 



,CF3 



313 ^cHr 1 2 0 R H -CH^^HS-^ 



314 H,<>C-JJ-^-CH*- 1 2 0 R H _CH^-N-C- 



315 HaC-f-Q-CHa- 1 2 0 R H -cHf-^|-C■ 




.CF3 



-CHf-N-C- 



-CH^-J«j-C 




n /CF3 

318 • HO-^-CHf- 1 2 0 R H -CHrN-c-Q 

.CN 0 ^^^^ 



^CH.- 1 2. 0 R H -CH.-J-^ 
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TabI 1.30 



Compd. '^S-(CH2)r k m n chirality 'r' -(CH2)p?-(CH2te-Q-R6 

No. ?r ■ r5 

320 Q-CHr 1 2 0 R H -ch^n-O 

321 NC-Q-CHj- 1 2 0 R H 



322 



Fgcq 



329 ^CHr 12 0 R H 
CHs 




CH^-N-C- 




F-C^CH^ ^20 R H 



0 ''^''3 

323 0-0°''- 1 2 0 R H 

324 H,b04O-^-CHr 1 2 0 R H -CHa-NhF 



H 



325 FaCCH^-CHf- 12 0 R H -CHf-[*-! 



.CF3 



326 rVcHr 1 2 0 R H 



327 HOzCJ-^-CHr 1 2 0 R H -CHs-N-C- 



328 (HjCjaC-Q-CHr 1 2 0 R H -ch^-n-o 



H 

PF3 

H W 



-CH2-N-O 




9 

330 O-^-CHa- 0 3 1 - H -CHa-N-C-^ 
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Table 1.31 

Compd. "V(CH2)p k m n chirality R* -(CH2)p?-(CH2)q^-R^ 
No. R5 



331 cK>-CH2- 0 3 1 - H 



339 CJ-O-CHa- 0 3 1 R H 



O 



-CH2-N-C 



O 

332 Ch-O-CHr 0 3 1 - H -CH2-N-C-Q- 



OCHa 
OCH3 



333 CI-Q-CHa- 0 3 1 - H -CHa-N-C-^ 

334 Ct-Q-CHa- 0 3 1 - H -CH2-N-C-Q-CH3 

335 CI-O-CHa- 0 3 1 - H -CHj-N-G-Q 

336 Ct-Q-CHa- 0 3 1 - H ^cHa-N-C-Q 



337 CI-O-CH2- 0 3 1 - H -CH2-N-C 

^ H3C : 

338 d-TVcHa- 0 .3 1 - H -CH2-N-C-Q 

^-^ CH3 

O P'=3 

-CH2-N-C 



340 CI-Q-CH2- 0 3 1 S H -CH2-tshC-Q 



,CF3 

H w 



341 CI-^-CHa- 0 3 1 - H -(CHafe-N-C-Q 
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Table 1.32 



Compd. '^S-(CH2)r k m n chirality > -(CH2)p-F-(CH2)q-G-R« 



— , .. , 2)p?r 

No. ' • . Rf_ 

9H3 p 

342 CI-^-CHa- 0 3 1 - H -CH-N-C 

343 Ch-^^CHj- 0 3 1 - H "^""h^-O 



344 Ci-i>-CH2" 0 3 1 



347 Ci-^-CHj- 0 3 1 



H 



CH(CH3)2 



CH2CH(PHa)2 

345 Ch-O-CHa- 0 3 1 - H -(CH2)3-C-Q 

346 CI-^-CHa- 0 3 1 - H -(CHjfe-C-^-a 



-(CH2)2-C-e' VCH3 



HgC 

O 



348 CI-^-CHa- 0 3 1 - H "(CHafe-C-^-CHa 



349 ci-Q-CHr 0 3 1 - H -CH2-|-Q-CH3 



350 cK i-CHr 0 3 1 - H -CH2-^{■f-0-^"3 



351 Ch-^-CHj- 0 3 1 - H -CHj-N-C-O-CHa-^^ 

O P 

352 a-^CHi- 0 3 1 - H -9I+o-c-m-Q 
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Tabi 1.33 



Compd. 
No. 




k 


m 


n chirality 


> 


R4 

-(CH2)p+-(CH2)^-R^ 


353 


CI-^-CHa- 


1 


2 


1 


H 


-CHa-N-C-Q 


354 




1 


3 


0 


H 


0 _ 
-CHa-p|-C-Q 


355 




1 


3 


0 


H 


-CHa-N-C-Q 

• 


356 




1 


3 


0 


H 


0 ig 
-CHa-N-C-^ 


357 


CI-^-CHa- 


1 


3 


0 


H 


-CHa-N-C-^ 
H3C 


358 


CI-Q-CH2- 


1 


3 


0 


H 


■ -CH2-N-C-0 


359 


Ch-Q-CHa- 


1. 


3 


0 


H 


Q 

-(CH2)a-{*-C-Q 


' 360 


CI-Q-CHa- 


1 


3 


0 


H 


0 

-(CH2)a-N-C-(^N02 


361 


d-^-CHa- 


1 


3 


0 


H 


-(CH2)3-C-(3 


362 




1 


3 


0 


H 


-(CHa)3-C-Q-0CH3 


363 




1 


3 


0 


H 


-(CH2)3-C-Q 
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Table 1.34 



Compd. R^cH2)r k m n chirality -(CH2)p|^(CH2)q-G-R^ 



371 Ch-Q-CHa- 1 3 0 

372 • ci-^-CHj- 1 3 0 



o 



364 Ci-O-CH,- 1 3 0 - H -(CH,)^C-0 



H3C0 
9 



365 cr-O-CHa- 1 3 0 - H -(CH^fe-c^ 



CH3 

H3C 



366 Ct-{^CH2- 1 3 D - H -(CHafe-C-^-OCHa 



367 Ch-^-CHa- 1 3 0 - H -(CH2)2-C-(3"^"3 

9 

368 d-TVcHa- 13 0 - H -(CHafe-C-Q 



369 C»-(]}-CH2- 1 3 0 - H -(CH2)a-C-^-CI 



370 CI-^-CHa- 1 3 0 - H -(CH2)a-C-{J-tXCH^)3C^t 



9 jt^ 9 

H -(CH2)2-C-(3"I"^"3 

o 

H -CH2-S-Q-CH3 



373 Ch-Q-CHa- 13 0 - H -(CHah-C-KnQ 



374 Cf-^-CHa- 13 0 - H -(CHa)3-C-M-{^ 
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TabI 1.35 



Compd. 
No. 


pi 

^>(CH2)r 


k 


m 


n chirality 


p? 


-(CH2)p+-(CH2)q^R« 


375 




1 


3 


0 


H 


Q CI 

-(CH2)3-C-N-Q 


376 




1 


3 


0 


H 


9 /=\ 

-(CH2)3-C-J+-\_/-OCH3 


377 




1 


3 


0 


H 


9H3 o 
-CHrC-CHsrC-N-< >-ci 

CH3 " ^ 


378 




1 


3 


0 


H 


-CH^H2-C-N-^_/-F 


379 


CI-^^CHi- 


1 


3 


0 


H 


9 /—V 9 
-(CH2)a-c-N-(_7-c-CH3 


380 




1 


3 


0 


H 


-(CHa)3-C-N-CH2-^ 


381 


Ch-Q-CHi- 


1 


3 


0 


" H 


0 

-CH2-N-S-Q-CH3 


382 




1 


3 


0 


H 


9 /==\ 


383 


CI-^-CHa- 


1 


3 


0 


H 


0 P 

CH3 


384 




2 


2 


0 


H 


9 r-t" 


385 




2 


2 


0 


H 
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Table 



Compd. '^S-(CH2)r k m n chirallty R* 
No. ' 



-(CH2)pfr(CH2)5^R« 



386 0"°"^ 2 2 0 



H 



387 



Q-CHr 2 



2 0 



H 



— CHf-N-C- 
H 




388 0~^"^ 2 2 0 



H 



— CH^-N-i 




389 O"^"*" 2 2 0 

390 O"^"*" 2 2 0 



391 O"^^ ^ 

392 O"^"*" ^ 

393 O"^"'" ^ 

394 O"*^"^ ^ 



2 0 



2 0 



2 0 



2 0 



H 



H 



H 



n 

-CH^-N-O-^^COzCHa 



H 



H 



— CHf-N- 




F3 
F 

pCFg 



1? 




395 O"^"^ ^ 



2 0 



H 



-CHf N-C-^^Br 



396 O"^"*" 2 2 0 



H 
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Table 1.37 ■ 

Compd. "ViCHok- k m n chirality P? -(CH2)p-|7(CH2)q-G-R^ 

N o. ^ e! 

397 O"^^ 2 2 0 - H -C"^"^{"^~C^*^' 

398 O"^"^ 2 2 0 - H -(CHa)a-h{-c-^ 

399 2 2 0 - H -(CH2)i-N-c- 

400 O"^ 2 2 0 - H -(CH8)f-N-0-^ 

401 O"^"^ 2 2 0 - H -(CH2)2-N-0-Q-cOaCH3 

402 O"^"^ 2 2 0 - H -iCHiii-Vj-^ 




403 , Q-CHr 2 2 0 - H HCH^^ 

404 O"*^ 2 2 0 - " -(CH2)i-N-^ 





F 

pCFa 
.Br 



405 O^^"^ 2 2 0 - H HOH^r-^O^ 

406 O"^"^ 2 2 0 - H -(CH2)^-^hC^^ 

407 Q-CHi- 2 2 0 - H -(CHa)rN-c-0-^^ 
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Table 1.3 8 



Compd. "V(CH2)r k m n chirality R* -(CHg)^! 
No. °^ 



(CH2)p-|7(CH2)5K3rR« 
R^ 



408 



Q-CHr 2 2 0 



H 



n 




9 



409 



^CHr 2 2 



H 



.CI 



-(CH2)r[*-c-<_>-ci 



410 ^ ° 



H 



(S) 

CHzCHCCHa):: 



411 2 2 0 

412 Q-CHr 2 2 0 



413 0~^"^ 



414 



417 O"^*" 



2 2 0 



Q-CHr 2 2 0 



415 0~^"^ ^ 



418 O"^"*" ^ 



2 0 



416 O"^"^ 2 2 0 



2 2 0 



2 0 



H 



H 



H 



H 



H 



H 



H 



H 





(S) ? 

CH2CH(CH3)2 

(S) P 

CH2CH(CH3)2 . 
(S) P 

CHzCHCCHJa 

(S) i? 

CH2CH(CH^2 
(S) 1? W 

CH2CH(CH3)2 F 




(S) P 
CHzCHCCHa): 



PCFa 



(S) 

-^H-N-C 
CH2CH(CH3)2 

(S) P 

CH2CH(CH3)2 



.Br 
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Table 1.39 



Compd. "S-(CH2)r k m n chirallty V? 
No. Pr 



-(CH2)p|-(CH2)q-G-R« 



419. O"^"^ 2 2 0 



420 O"^"^ ^ 



421 



O-CHr 2 



2 0 



2 0 



422 O"^"^ 2 2 0 



H 



H 



H 



H 



(S) 9 jTX 
CH2CH(CHa}2 




(S) P 
CH2CH(CH3)2 

(S) j? 
-JH-N-0-(J-CI 

CH2CH^H3)2 

a 

CH2CH(C 1^3)2 



423 O"^"*" 2 2 0 



424 ^-CHr 



429 O-CHr 



2 2 0 



425 2 2 0 

426 0"°^ 2 2 0 

427 O"^"*" 2 2 0 

428 O"^"*" 2 2 0 



2 2 0 



H 



H 



H 



H 



H 



H 



H 





1O2 



— c^t-N-c 

.CH2CH(CH3)2 

(fl) I? 
CH2CH(PH3)2 



-^H-N-C-^^^^C02CH3 
CHgCHCCH^ 



CH2CH(CH3)2 
(fl) i? 
CH2CH|CH3)2 F 




(fl) i? 
CH2CH(CH3)2 



.OCFa 



Br 



CHjCHCCHa): 
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TabI 1.40 

Compd. ^\-iCH^ k m n chirality R' -(CHgklrCCHate-G-R* 
No. •'oS 



430 O"^"^ 2 2 0 - H 



433 2 2 0 



435 Cf-^^CHa- 1 3 1 



H 



436 Ch-O-CHr 13 1 - H 



i H w 

CH2CH(CH3)e. 

431 CyCH^ 2 2 0. - H -JH-N-C-O-Br 

CH2CHPH3)2 

432 ^-CHr 2 2 0 - H -JH-rhC-^H= 

CH2CH(CH3)2 



.CI 



of Vci 



H -9H-N-- ^ 

CHzCHCCH^ 



434 Ch-Q-CHr 13 1 - H _cH^N-0-Q 



P 



— CH/-|J-( 





10. 



2 



437 CH^^CHr 1 3 1 - H -CH^-jl-O-Q-COaCHa 




438 ci-Q-CHa- 13 1 - H -cHfN-c- ^ 

439 ci-Q-CHr 1 3 1 - H -chs-n-c- 




440 CH^-CHr 1 3 1 - H -cHrN-o 



F 

.OCF3 
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Table 1.41 



Compd. RV(CH2)r k m n chlrallty -(CH2)p?-(CH2)q-G-R 
No. Pr 

441 Ch-^-CHr 13 1,- H -CHa-N-C- 



448 Ch-^^CHr 1 3 



450 Ch-^^CHr 1 3 1 



H 



442 Ci-O-CHr 1 3 1 - H _cH2-^^-o-^ 



H 

H >=/ 



IT 

443 ci-^^CHr 1 3 1 - H .chj-w-c-^^Bt 



444 CH^^CHr 1 3 1 - H -CHf-N- 



H 




445 o-(^CHr 13 1 - H _cH2-h|-?..^^ci 

446 ci-Q-CHa- 13 1 - H -(CH2)tf-N-o^3 



447 CH-^_^CHr 13 1 - H _(CH2)rN-' 





449 Ch-^^CHa- 13 1 - H -(CH2)a-r||-o-Q-002CH3 



-(CH8)f-N-C- 




451 Ch-^-CHr 1 3 1 - H -(CH2)r^|- 



p 
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Table 1.42 



Compd. "S-(CH2)r k m n chirality 
No. Pr 



"(CH2)p-iT(CH2)q^R^ 



452 Ci-{~)-CHs- 1 3 1 



H 



-(CH2)i-N-i 



pcFa 



453 o\ /-CHr 1 3 1 



H 



-<CH2)a-N-o 




454 Ci-O-CHi- 1 3 1 



H 



455 Ci-^^CHr 13 1 



H 



-(CH2)2-N-0-<' ^Br 



456 Ct-Q-CHjT 1 3 1 



H 



-(CH2)r-! 




457 Ci-^-CHr 13 1 



H 



-<CH2)fK|-0-^^CI 



458 Ch-^^CHj- 2 2 1 



H 



-CHj-N-C 



459 



CHj- 2 2 1 



H 



-CHa- 



460 ci-^-CHa- 2 2 1 



H -CHa-hj-C-^^CHa 



461 CI-0-CH2- 2 2 1 



H 



-CH2-»+-C-/~i 



CFa 



H >==' 



462 C»-^-CH,- 2 2 1 



H 



o 

H 



HaC 
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Table 1.43 



PCTAJS9»23254 



Compd. ^\-{CH^ k m n chirality -(CH2)pf-(CH2)q-G-R^ 

NO; r5 



463 


CI-\y-CH2- 


2 


2 


1 


H 


.^^1 ■ & 1 MM W 

-CH2-N-C-(^ 
CHa 


464 


Ch-^^-CHa- 


O 






M 


p _/^"^ 
OCHa 


465 




2 


2 


1 


H 


9 

-CHa-N-C-(j^ 


466 


CI-^^CH2- 


2 


2 


1 


H 


0 ,N02 


467 


CI-^_/-CH2- 


2 


2 


1 


H 




468 






o 
d. 


1 


u 
n 


0 ,N(CH3)2 
-CH2-N-C-^ 


ACQ 




2 


2 


1 


H 


-CHa-rfC-^ 


470 


Ol ^ ^ wri2 


2 


2 


1 


H 


— CHo- N- C— CN 
H 


471 


CI-Q-CHa- 


2 


2 


1 - 


H 


-CHa-N-C-^^COgCHa 


472 




2 


2 


1 


H 


-CHa-N-C-Q-C-Q 


473 


Ch^^-CHj- 


2 


2 


1 


H 


-CH2- N-C-^^ C-CHa 
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Tabi 1.44 



Compd. '^V(CH2)r k m n chirallty -(CH2)p|-(CH2)5-Q-R' 
No. ' 



474 



CH2- 2 2 1 



H -CH2-N-C-Q-CF3 



475 ci-O"^"*' ^ ^ • 



o 

H -CH2-N-C-Q-CH(CH3)2 



476 CI-0-CH2- 2 2 1, 



H 



O 

-CHa-N-C 



NO2 



477 Ct-^^CHi- 2 2 1 



H -CH8-N-C-<_>-OCH(CH3j2 



478 ca-Q-CHa- 2 



2 1 



H 



•CHz-N-C 



HsC 



479 Cl-^-CHa- 2 2 1 



H 



480 Ch-O-CHa- 2 2 1 



H 



-CHa-N-C-^Ji^ 



481 O-Q-CHa- 2 2 1 



H 



-CHa-N-C-/) 



482 »-^-CHa- 2 2 1 



H 



-CHa-N-C- 



?H3 



483 O-^-CHa- 2.2 1 



H 



H S-^cH3 



484 Cl-^-CHa- 2 2 1 



H 



-CHa-N-C- 
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Table 1.45 



Compd. '^S-(CH2)r k m n chirality 
No, 9r 



-(CH2)ptr(CH2)q^R' 



485 a-^y-CHz- 2 2 1 

486 Ci-^)-CH2- 2 2 1 



H 



H 



■CHa-N-C 



-CHa-N-C 




,CF3 
CN 



487 Ct-^]}-CH2- 2 2 1 



H 



-CHa-N-C 



CI 



488 Ct-Q-CHa- 2 2 1 



H 



-CHa-N-C-Q 



489 Cl-^-CHa- 2 2 1 



H 



o _P^^ 

-CHa-N-C-^ 
FaC 



490 O-^-CHa- 2 2 1 



H 



-CHa-{*C-^ 



OCHaCHs 



491 CI-^^CHa- 2 2 1 



H 



-CHa-N-C-e > 



H 



492 ci-Q-CHa- 2 2 1 



H 



-CHa-N-C 



.OCF3 



493 Ci-^-CHa- 2 2 1 



H 



CI CF3 



-CHa-N-C-^ 




494 CI-Q-CHa- 2 2 1 



H 



-CHa-N-C 




CFa 



495 Ci-(^CHa- 2 2 1 



H 



-CHa-N-C 




.CF3 
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TabI 1.46 



Compd. "V(CH2)r k m n chirality R' -(CH2)ff-(CH2)q-G-R 
No. ' r5 



4 

:-q6 



497 Ct-O-CHa- 2 2 1 - H 



O ^""^ 



496 CI-\J-CHa- 2 2 1 - H -CH,-j|C-0--P 



qHO CH(CH3)2 
II 




-CHj-N-C 

498 CI-Q-CHa- 2 2 1 - H -CHg-N-C- 



499 CI-^-CHa- 2 2 1 - H -CHa-N-C-Q-NCCHgjz 

O 

500 CI-^-CHj- 2 2 1 - H -CH2-N-C-Q-0CH3 

NO2 



501 CH^-CHa- 2 2 1 H -CHa-N-C 




H W 
Br 



o 



502 CI-O-CH2- 2 2 1 - H -CHj-N-C-^-F 



503 CI-Q-CH2- 2 2 1 - . H • -CHa-N-C-rt- 



CI 



II 



504 Ct-Q-CHa- 2 2 1 - H -CHj-N-C-^ 

OCH3 




o 



505 CI-^)-CH2- 2 2 1 - H -CH2-N-C-^-Br 



506 CI-Q-CHa- 2 2 1 - H -CHj-N-C-^ 



NO2 
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Table 1.47 



Compd. ^S-(CH2)r k m n chirality fe -(CH2)p?-(CH2)q-G-R« 
No. ^ 



507 



CHj- 2 2 1 



H 



r5 



-CHa-N-C 



508 Ci-\}-CH2- 2 2 1 



H 



o 

-CH2-N-C 



509 Cl-^-CH2- 2 2 1 

510 Ci-^^CHj- 2 2 1 



H 



H 



Br 



, -CH,-N-C 

H S 



-CH,-N|-C-r(___ 



CH3 



511 Cl-^-CHa- 2 2 1 



512 CI-C/-CH2- 2 2 1 



513 CI-O-CH2- 2 2 1 



H 



H 



H 



-CHa-N-c-fX 

" O C(CH3)3 



•CHs-N-C- 



■CH2-N-C 



CN 

CHCHa 



C-CH3 



514 CI-Q-CH2- 2 2 1 



H -CH2-hJ-C-^-CeCH3)3 



515 Cl-^CH,- 2 2 1 

516 HaN-Q-CH^- 2 2 1 

517 "*^-CH^ 2 2 1 



H 



H 



-CHa-M-C-^^CHaOH 



-CHf M-i 



P 




PF3 
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Table 1.48 

Compd. ^^CH2)r k m n chirality P? -(CH2)p?^(CH2)5-G-R6 

518 Q-CHr 2 2 1 - H -cHr^f-c■ 

519 O-^rCW 2 2 1 - H -CH^-jf-O-^ 

520 Ch-Q-CHr, 2 2 1 - "CH, -CHa-N-c 




521 CH^Hr 2 2 1 - "^"^h 





522 a-Oc%- 2 2 1 - -0%*< 

523 oOcHr 2 2 1 - -CH.|.tO 



524 0-0'=*^ 2 2 1 - -CH^r 



525 Ch-^-CHj- 2 2 1 



-CHa-N-C 




526 CI-Q-CH2- 2 2 1 - H -CHs-N-C-0) 

527 Ch-Q-CHa- 2 2 1 - H -CH;rJ|-o-^g 

528 chO-ch,. 2 2 1 - H -CHr^HC-^ . 

^ F3C 
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TabI 1.49 

Compd. "S-(CH2)r k m n chirality R' -(CH2)p|-(CH2)5-G-R* 
No. Pr *^r5 ^ . 



530 Ci-^^CHa- 2 2 1 

531 o-O"^*^' ^ 



H 



H 



529 CI-^-CH2- 2 2 1 - H -cHi-N-O-Q" 



2 



-CH^-N- 



' H 





Ha 



532 ci-O-CHj- 2 2 1 - H -CHs-N-C- 



H3C 



533 Ch-0-^"2- 2 2 1 - H -CH2-|*-c-^ 

H3C 

534 CI-Q-CH2- 2 2 1 - H -CH2-N-C-Y0 

H3C 

535 CHO-CH2- 2 2 1 - H -CH^tr^s 

1? /^CH3 

536 O-^CHr 2 2 1 - H "^"''h'^^h 



HaC 



i? /^C(CH3)3 

537 a-Q-CHa- 2 2 1 - H "CHa-N-c-^ 



H3C 



538 Cl-^^CHa- 2 2 1 - H -chj-n- 




HiC 



539 Cl-Q-CHa- 2 2 1 - H -CH^-N-c- 
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Table 1.50 



Compd. '^'J>-(CH2)r k m n chirality 
No. 



-(CH2)p?-( 



-(CH2)pt-(CH 2)q-G-R 



540 c 



541 CI 



K^-CHa- 2 2 1 
l-O-cm- 2 2 1 



542 Cl-^-CH2- 2 2 1 



H 



H 



H 



— CHj-M-i 




CHa 




CH2CH3 



543 Ch-^-CHa- 2 2 1 



H -CHrN-O-^^CHaCHa 



544 Ct-^-CHa- 2 2 1 



H 



-CH2-I 




i? 



545 Ch-^-CHa- 2 2 1 



H 



? 



— CH^N-O 




.CI 



546 Ch-O-CHa- 2 2 1 



H 



-CH^J^C-Q 
C( • CI 



547 CI-^-CHa- 2 2 1 

548 Ch-^-CHa- 2 2 1 

549 Cl-^-CHa- 2 2 1 

550 C\-^)-C»2' 2 2 1 



H 



H 



H 



H 



P 




P 



:CI 
.CI 



CI 




-CHf-KhC- ^ 
OaN '■■ 



H >=( . 
OaN CI 
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Table 1.51 



Compd. ^S-(CH2)r k m n chirality R' 
No. * 



-(CH2)p|-(CH2)5^-R« 

OP 



551 cK>CH2- 2 2 1 



H 



-CHi-N-C-CH; 




CH3 



552 a-^)-CHz 2 2 1 



H 



-CH2-|J-C-CH; 




CF3 



553 Ct-^-CH2- 2 2 1 



554 Ci-CVcH2- 2 2 1 



H 



H 



-CH^-^^c-CH; 




-CHa-N-i 



CF3 



H 



555 Ct-^-CHa- 2 2 1 



H 



CI 



H 



556 CI-Q-CH2- 2 2 1 



H 



557 Cl-^-CHj- .2 2 1 



H 



-{CHah-N-C-^ 



558 Cl-^^CHj- 2 2 1 



H 



9"3 9 

-CH-W-C 



559 



560 



CH2- 2 2 1 



CHa- 2 2 1 



561 O-O"^"'" ^ ^ ^ 



H 



H 



H 



-CH-N-C 
I H 
CH3 

-(^H-N-C 
CHa 

-^H-M-C 
CH3 




r 

CF3 

CN 



Br 
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TabI 1.52 

Compd. '^S-(CH2)r k m n chirality -(CH2)p?-(CH2)5-G-R^ 
No. Pr r5 

_ _ 

ti 



562 cK >-CH2- 2 2 1 - H ~f ""H^" w 



563 Ch-^^CHa- 2 2 1 



CHa 

O 'C''^ 



CH3 F3C 




Q j DCHgCH3 

564 CH^-CHz- 2 2 1 - H -?"-Jf^- 



CH3 



565 Ci-^-CHz- 2 2 1 - H "^""h'^ 

CH3 




o 



566 CH^J-CHa- 2 2 1 - H '^^^^ 

CH3 



567 Ch-^^CHa- 2 2 1 - H -(fH-^^c-^ 



CH3 CFg 



u 



568 O-i i-CHa- 2 2 1 - H 




CHa CF3 
O 



569 CH^-CH2- 2 2 1 - H -CH-N-C-^ 



CH3 F 

O 
u 



570 Ch-Q-CHa- 2 2 1 - H -«fH-|JC-<J-F 

CH3 

-"9 OT(CH3)2 



571 Ci-^_^CH2- 2 2 1 - H "^"'h'^" 

CH3 

572 Ci-^-CHj- 2 2 1 - H -^"-It^^-O 

CH3 
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Table 1.53 



PCTAJS98/2»54 



Compd. R^cHg),- k m n chirality -(CH2)^(CH2)q-G-R6 



573 




2 


2 


1 


H 


i«*ri3 


574 




2 


2 


1 


LI 
H 


p 

1 H S^Br 


0/5 




p 


2 


1 
■ 


H 


1 H 0-^c(CH3)3 
O 


576 


CI— ^_>-CH2- 


o 




1 


11 
n 


CH3 


577 




d 




1 


u 


CH3 


578 




2 


2 


1 


H 


CH3 


579 


CI-^^CHa- 


2 


2 


1 


H 


QHa H 


580 




2 


2 


1 


H 


0 

-CH-N-C-/1 
CH3 ^ 

0 


581 




2 


2 


1 


H 


CH3 


582 


chQ-ch,- 


2 


2 


1 


H 


-CH-t*C-<l 

T H s-* 

CHa 


583 




2 


2 


1 


H 


CH3 CH3 
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Table 1.54 



Compd. 
No. 




k 


m 


n chirality 




-(CH2)p|-(CH2)5-G-R6 


584 


\ <v 


2 


2 


1 


H 


CHa 


585 




2 


2 


1 


H 


— r*i-i-w.p— ^ \— PW 
1 H >=/^ 
CHa 


586 




2 


2 


1 


H 


-CH-N-C-^^CI 
CH3 


587 




2 


2 


1 


H 


-CH-N-C--^^CF3 
CHa 


588 




2 


2 


1 


H 


-CH-N-C-Q-NH2 
CHa 

0 


589 


CI-0-CH2- 


2 


2 


1 


H 


- CH- N- C-/3~C|PH3)a 
1 H y=f 

CH3 

0 


590 




2 


2 


1 


H 


— CH- N- C— CHfCHft)? 

1 H >sa=y 
CH3 


591 




2 


2 


1 


H 


— CH- NKC— /y-NCHq)* 

1 H ^ss' 

CHa 


592 




2 


2 


1 


H 


-CH-N-C-Q-OCH3 
CHa 


593 




2 


2 


1 


H 


-CH-rshC-Q-CHzOH 

CHa 


594 


CH^-CHa- 


2 


2 


1 


H 


-CH-N-C-^^OH 
CHa 
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Table 1.55 



Compd. 
No. 


^>-(CH2)r 


k 


m 


n chiraiity 




-(CH2)p+7(CH2)q-G-R« 


595 






0 


i 
i 


u 
n 


- CH- N- C-/^ CO2CH3 
1 H >=^ 
CH3 


596 


CH^-CHa- 


2 


2 


1 


H 


- CH- H C-^^ C- CH3 
CH3 

0 


597 
598 


Cf-^-CHa- 


2 
2 


2 
2 


1 
1 


H 
H 


CHs 

-CH-N-C-f J 
1 H 0^ 
CH3 


599 




2 


2 


1 


H 


0 

-CH-N-C-Zp 
CH3 CH3 • 


600 




2 


2 


1 


H 


-CH-«^C-/^ 
CH3 


601 
602 
603 


CI-Q-CH2- 


2 
2 
2 


2 
2 
2 


1 
1 
1 


H 
H 
H 


-CH-N-C-/^ 
1 H 

CH3 

Q N(CH3)2 

CH3. 

CH3 


604 




2 


2 


1 


H 


CHl ^ 


605 




2 


2 


1 


H 


CH3 
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Table 1.56 

Compd. R^cH2)r k m n chirallty R' -(CH2)p|^(CH2)^G-R^ 

606 CI-Q-CH2- 2 2 1 - H 

CHa 

^ C?CH3 

607 CH^-CHa- 2 2 1 - H -(^H-N- 



615 Ch-^^CHa- 2 2 1 




CH3 



608 CI-Q-CH2- 2 2 1 - H ~*f""H°Vo 



CH3 HsC 



609 Ci-^-CHa- 2 2 1 - H 



o 

CH3 H3C 



610 CI-O-CH2- 2 2 1 - H L"^)'® 

611 C^-Q-CH^- 2 2 1 - H ""(""h^VO 

CH3 

612 CH-Q-CH2- 2 2 1 - H -<^N-&yQ 

CHa HiC 

9^CH3 

613 Cl-^^CH2- 2 2 1 - H "^"■Jf^^O 

CH3 F3C 

614 CI-Q-CH2- 2 2 1 - H -*f^[i"^"VK 




CH3 F3C 



CHa 




616 CI-^^CHa- 2 2 1 - H 

CH3 
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Table 1.57 



PCT/US98a32S4 



Compd. "V(CH2)r k m n chirality W -(CH2)pl7(CH2)5-G-R6 
No. 



627 Ch-Q-CHj- 2 2 1 



9 yCFa. 

617 Ch-Q-CHa- 2 2 1 - H -f»-[j-C-Q 

CHa 



O 

616 Ch-O-CH,- 2 2 1 - H -^ff^-O 



CH(CH3)2 
O 



619 Cl-^-CHa- 2 2 1^- H. -<f»-[f^-^ 



CH(CH3}2 
O 



620 CI-^-CH2- 2 2 1 - H -^"-{1^-^ 



CH(CH3)2 

.CI 



621 Cl-Q~°"*' 2 2 1 - H -(JH-N-C- 

CH(CH3)2 

O /N(CH3)2 

622 Cl-^-CHa- 2 2 1 - H -<f»-^i-^"W 



CH(CH3)2 



623 Ch-Q-CHa- 2 2 1 - H "^"-{t^ 

CH(CH3)2 

O .NO, 

624 Ct-Q-CHa- 2 2 1 - H -^"■^f^-Q 

CH(CH3)2 

O ,NH2 

625 CI-Q-CH2- 2 2 1 - H -^»:Jf^-Q 

CH(CH3)2 . 
O 



626 ci-Q-CH2- 2 2 1 - H 

CH{CH3)2 CF3 




Q JOCH2CH3 



CH(CH3)2 
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Table 1.5 8 



Compd. "S-(CH2)r k m n chlrality -(CHgklri 
No. Pr °^ 



(CH2)5-|7(CH2)q-G-R^ 



628 CI 



CH,- 2 2 1 



629 CI-Q-CH2- 2 2 1 

630 Ch-Q-CHa- 2 2 1 

831 Ci-{3"^"«' 2 2 1 

632 Ci-^-CHa- 2 2 1 

633 CI-Q-CH2- 2 2 1 

634 Cl-^^CHa- 2 2 1 

635 c»-^-CH2- 2 2 1 



636 Ch-^^ 



CH,- 2 2 1 



637 Ci-^}-CH2- 2 2 1 

638 Ci-^^CHa- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH-N-C 
I H 
CH(CH3)2 

CH(CH3)2 



I H W 



.OCF3 



I 

CH(CH3)2 



CH(CH3)2 CF3 



•CH-N-C- 
I H 
CH{CH3)2 CF3 




-CH-N-C 
I H 
CH(CH3)2 




PF3 



O 

-CH-N-C--/>-F 
CH(CH3)2 

-CH-N-C-fS 
I H 

CH(CH3)2 

O ,C"3 
-CH-N-C-^^ 
CH{CH3)2 

CH(CH3)2 



O 

-CH-N-C 
I H 
CH(CH3)2 



CN 
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Table 1.5 9 



Compd. 
No. 




k 


m 


n chirality 




-(CH2)p-|7(CH2)5rQ-R^ 
R . 


639 


CI-^__^CH2- 


2 


2 


1 


H 


0 

- C H- N- C-j^ J- Ng;H3 )2 

CH(CH3)2 


640 


CI-^^CH2- 


2 


2 


1 


H 


- CH- N- C-^^^J^ OCH3 
CH(CH3)2 


641 


CHY/"CH2- 


2 


2 


1 


H 


CH(CH3)2 


642 


CH^_^CH2- 


2 


2 


1 


H 


0 0 
CH(CH3)2 


643 


CI-^_^CH2- 


2 


2 


1 


H 


CH(CH3)2 


644 


CI-^-CH2- 


2 


2 


1 


H 


- C H- N- C-^_^ CPH3)3 
CH(CH3)2 


645 




2 


2 


1 


H 


9 A \ 
CH(CH3)2 


646 


ci-^_y-cH2- 


2 


2 


1 


H 


- CKh hh C-/"'\- CH9OH 
CH(CH3)2 


647 


/=s=\ 

CI-^_/-CH2- 


2 


2 


1 


H 


" /T^ " 
L» rr v/^\ f w 0113 

1 H N==/ 
CH(CH3)2 


648 


CI-^^CHa- 


2 


2 


1 


H 


- CH- N- C-/"^ CH(CH3)2 
1 H 

CH(CH3)2 


649 




2 


2 


1 


H 


- (j^H- H C-^^OCH(CH3)2 
CH(CH3)2 
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Table 1.60 



Compd. ^\iCH^r k m n chirality Fe 
No. Pr 



-(CH2)p?-(CH2)q-Q-R« 



650 



CHj- 2 2 1 



651 Ch-0-CH2- 2 2 1 



H 



H 



CH(CH3b 



CH((H3h 



652 a-0-CH2- 2 2 1 



H 



CH(CH3)2 



NO2 



653 C1-Q-CH2- 2 2 1 



H 



-(jJH- N- 0-^^0{CH2)4CH3 



CH(CH3)a . 



654 CI-Q-CH2- 2 2 1 



655 CI-0-CH2- 2 2 1 



656 Ch-^^CHa- 2 2 1 



H 



H 



H 



CH(CH3te 



(>CHj 



.^V .CF3 



CH(CH3fe 
CH(CH3)2 



657 Ch-Q-CHa- 2 2 1 



658 



CHj- 2 2 1 



659 Cl-'^-CHa- 2 2 1 



H 



H 



CH(CH3)2 




CH{CH3)2 



CH(CH3)2 



NOa 



660 Ci-^^CH2- 2 2 1 



H 



-CH-N-( 
I H 
CH(CH3)2 
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Table 1.61 



Compd. ^^CHgJr k m n chirality 'R» 



-(CH2)^(CH2)5^R« 



661 CI-O-CH2- 2 2 1 



662 Ci-^^CHa- 2 2 1 

663 Ci-^-CHa- 2 2 1 

664 Cl-^^CHa- 2 2 1 

665 Ch-Q-CHa- 2 2 1 

666 Ch-^-CHa- 2 2 1 



667 Cl-\>-C"2- 2 2 1 



668 Ch-Q-CHa- 2 2 1 

669 Ch-^^CHa- 2 2 1 

670 Ch-^-CHa- 2 2 1 

671 Ch-Q-CHa- -2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



CH(CH3}2 OCHs 

9 

-<j;H-N-C- 
CH(PH3)2 




-CH-M- 
T H 

CH(CH3)a 




1 H 




CH(CH3)2 



NO3 



T H 
CHCCHJj 




9 



-rrr^cH3 




CH(CH3)2 



-CH-N-C- 
I H 
CH(CH3)2 




CH3 



CH(CH3)2 CH3 
CH(CH3)2 



CH(CH3)2 



O^NOa 
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Table 1.62 



Compd. ^V(CH2)f 
No. ?r 



r k m n chirality 



;-d6 



-(CH2te-t7(CH2)5K3-R' 

r5 



672 Ch-O-CHj- 2 2 1 



H 



CHCCHgfe H 



673 CI-O-CH2- 2 2 1 



674 CI-O-CH2- 2 2 1 



675 CI-^-CHa- 2 2 1 



H 



H 



H 



CCCHafe 



CH(CH3)2 



Ha 




676 



CHj- 2 2 1 



H 



CH(CH3)2 H 



677 a-Q-CHj- 2 2 1 



678 CI 



H 



H 



CH{CH3)2 CH3 




-CH-N-C . ^ 
CH(CH3)2 



679 Ch-Q-CHa- 2 2 1 

680 CI-^-CHa- 2 2 1 



681 



C»-(^CH2- 2 2 1 



682 CI-^^CHa- 2 2 



H 



H 



H 



H 



CH(CH3)2 

CH(CH3)2 

CH(CH3)2 
-CH-N-C-/1 
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TabI 1.6 3 



Compd. "V(CH2)r k m n chirality -(CH2)p?-(CH2)q-Q-R^ 
No. Pr 

683 CmQ-^"»- 2 2 1 - H "f""S"''V^sCH3 

CH(CH3)2 ' 

CH(CH3)2 ^ 



686 C^-(3~CH^- 2 2 1 



H 



690 CH-i >-CH2- 2 2 1 - H 



CH2CH(CH3)2 



p 

687 Ci-O-CHa- 2 2 1 - H 

688 Cl-Q-CHe- 2 2 1 - H "^^^^ 



O /O^a 



CFa 

O -CN 



689 C»-Q-CH,- 2 2 1 - H -C|+jc 



O Br 



-CH-N-C- 



O ,KCH3)2 

691 Cl-Q-CHa- 2 2 1 - H -C»+JC-Q 

O ,0CH3 

692 CkQ-CH,- 2 2 1 - H -C|Hjc-(3 

O _/F3 

693 Ci-Q-CHa- 2 2 1 - H 
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Tabl 1.64 



Compd. 
No. 


^^(C.H2)r 


k 


m 


n chiraiity 




-(CH2)^(CH2)5K3-R6 


694 


^ rf 


2 


2 


1 


H 


0 .OCHjCHa 


695 


/=\ 

CI-\_/-CH8- 


2 


2 


1 


H 


Q OO2CH3 

5. jf~\. 


696 




2 


2 


1 


H 




697 




2 


2 


1 


H 


-CH-N-C-f VCN 


698 




2 


2 


1 


H 


-CH-N-C-f y-N(CH3)2 


699 




2 


2 


1 


H 


-CH-rhC-/"\-0CH3 


700 




2 


2 


1 


H 


-CH-N-C-/~VC02CH3 


701 




2 


2 


1 


H 


0 0 

— CH-N-C-\ 7-C-CH3 


702 


Ch-Q-CHr 


2 


2 


1 


H 




703 


CI-^-CH2- 


2 


2 


1 


H 


-CH-N- C-/~VcH(CH3)2 
\/ 


704 


Ch-^-CHa- 


2 


2 


1 


H 


-CI+t*-C-/"\-N02 
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Table 1.6 5 



^nT"' R^^"2)r k m n chirality -(CH2)p|^(CH2)5K3-R6 
705 CK-Q-CH,- 2 2 1 - H 



706 Cl-( >-CH2- 2 2 1 - H 



710 CI-O-CH2- 2 2 1 - H 



711 CI-O-CH2- 2 2 1 - H 



71 



713 CI-O-CH2- 2 2 1 - H 



714 CI-^^CHa- 2 2 1 



H 



707 CH-^-CHa- .2 2 1 - H -^^^J<^-^ 

P R^SCHa 

709 Ch-Q-CHa- 2 2 1 - H -^»^C-\J 



Br 




2 CI-Q-CHj- 2 2 1 - H -^O-CO 

H3C 



CH3 

9 




715 Ch-^CH,- 2 2 1 - H . -^C-^ 
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^ nT'** R^^^'^^r k m n chlrality -(CH2)pf^(CH2)5^-R' 



l\ b 


CI— ^^y-CHj- 






■4 
1 


n 




717 


ci-^_y-cH2- 


2 


2 


1 


H 




718 


C»-\_J-CH8- 


2 


2 


1 


H 


"Ok 


71 Q 




o 

Cm 


o 


1 
1 


LJ 

n 




720 


»-\_/-CH2- 


2 


2 


1 


H 




721 




2 


2 


1 


H 


ft b ft * II 

CHa 


722 


/==\ 
CI-\^CH2- 


2 


2 


1 


H 




723 




2 


2 


1 . 


H 




724 


Ch-^CH,- 


2 


2 


1 


H 




725 


CI-^-CH,- 


2 


2 


1 


H 




726 


CI-^^CHa- 


2 


2 


1 


H 


-^C-Q-N-C-CH3 
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Table 1.67 . ' 

Compd. '^S-(CH2)r k m n chirality ~(CH2)p|-(CH2)5-G-R^ 
No. Pr 



727 O-^-CHj- 2 2 1 

728 c»-(^CH2- 2 2 1 



730 O-^-CHa- 2 2 1 

731 O-^-CHa- 2 2 1 



733 Ci-Q-CHa- 2 2 1 



735 CI-Q-CH2- 2 2 1 



H 



H 



729 Cl-O-CHa- 2 2 1 - H 



H 



H 



732 Ct-O-CHj- 2 2 1 - H 



H 



734 CI-O-CH2- 2 2 1 - H 



H 



-CH» 



.CFa 




736 2 2 1 - H ^ 



737 ct-Q-CHr 2 2 1 - H , 



HgN CF3 
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TabI 1.6 8 



Compd. 
No. 




k 


m 


n chirality 




-(CH2)FrlT(CH2)5-G-R® 


738 




2 


2 


1 


H 




739 




2 


2 


1 


H 




740 


ye=v 

c\-\J-c»r 


2 


2 


1 


H 


\^ H3C 


741 


c^-^-CH2- 


2 


2 


1 


H 




742 




2 


2 


1 


H 


-CH-N-O-Os 


743 


CI-^^CHa- 


2 


2 


1 


H 




744 




2 


2 


1 


H 

V 




745 


Ch-^-CHa- 


2 


2 


1 


H 


9 n,C(CH3)3 


746 


CI-Q-CHa- 


2 


2 


1 


H 




747 




2 


2 


1 


H 




748 


CI-^^CHa- 

• 


2 


2 


1 


H 
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Table 1.69 



Compd. ^S-(CH2)r k m n chirality 
No. 



-(CH2)p|-(CH2)5-Q-R« 
R5 



749 CI-O-CH2- 2 2 1 



750 ct-O-CHa- 2 2 1 



751 CJ-^-CHa- 2 2 1 

752 Cl-^)-CHa- 2 2 1 

753 cH-^-CHa- 2 2 1 



754 Ct-^-CHa- 2 2 



755 Ch-O-CHa- 2 2 1 



756 Ct-^^CHa- 2 2 1 

757 Cl-^-CHa- 2 2 1 



758 Ci-Q-CHa- 2 2 1 



759 c^-^^CHa- 2 



2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




-CH-M- 

1 H 
CHaOH 




CH2OH 



CH2OH 



I H 
CH2OH 



-CH-N- 

1 H 
CH2OH 




PCH3 



.NO2 



CH2OH 



I H 
CH2OH 



CH2OH 



9 

CHjOH 





H2CH3 



CO2CH3 



pCFa 
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Table 1.70 



770 O-^-CHa- 2 2 1 



H 




Compd. "S-(CH2)r k m n chirality -(CH2fe^-(CH2)5-G-R« 
No. J3! 

760 ChO-CH2- 2 2 1 - H -f^-S-^ 

CH2OH F 

761 2 2 1 - H -(fH-J 

CHzOH 

762 C*-Q-CH^ 2 2 1 - H -f»-pr^ 

CH2OH 

763 <K>C%- 2 2 1 - H -<f-pr^ 

CH2OH 

764 Ct-Q-CH,- 2 2 1 - H -f-jrHJ 

9H3 9 

765 CI-Q-CH2- 2 2 1 - H -^-N- 

CHa 

766 CI-^-CHa- 2 2 1 - H 

CH3 

767 Ci-Q-CHa- 2 2 1 - H .pj^o""' 

CH3 

f H3 p 

768 CI-O-CH2- 2 2 1 - H -rS-Kj 

CH3 





769 o-Q-OHr 2 2 1 - H T^T'^ 

CHa 



.CFa 



CH3 V 
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Table 1.71 



Compd. ^^(CHg),- k m n chirality '(P^^i^ 



(CH2)^(CH2)5rG-R 



771 CK~>-CH2- 2 2 1 



772 Ct-O-CHa- 2 2 1 



H 



H 



•CF, 



CH3 



f H3 p 
CH3 



CFa 



773 CI 



CH2- 2 2 1 



H 



9H3 p 
-c-w 

1 H 



CH3 



C(CH3)3 



774 CI-O-CH2- 2 2 1 



H 



CHa 



SCH3 



775 CI-Q-CHa- 2 2 1 



H 




C(CH3)3 



776 Cl-O-CHa- 2 2 1 



H 




777 Ch-O-CHa- 2 2 1 



H 



CH3 



778 Ci-O-CHa- 2 2 1 



H 



9H3 j? 



779 ci-0-C"2- 2 2 1 



H 



•CI 



780 CH-Q-CH2- 2 2 1 



H 



AO2 



781 Ci-^^CH2- 2 2 1 



H 
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Table 1.72 



Compd. ^S^CHzk- k m n chlrality -(CHzi^iCHz)^-^ 
No. Pr 

9H3 jp /OCH3 

782 Ct-Q-CHf 2 2 1 - H 



9H3 p 

783 cr-Q-CHa- 2 2 1 - H 



786 CI-O-CH2- 2 2 1 - H 



CH3 

PCH2CH3 



CH. 



13 



.CF3 



9H3 9 

784 Ci-O-CHa- 2 2 1 - . H -^-n-och^ 

CH3 

9H3 p 

785 Ci-O-CH,- 2 2 1 . H -r[r°-Q 

CHa ^oCHa 

HzC— CH2 

787 Cl-Q-CHa- 2 2 1 - H -/^Ij-^-O 

HaC— CH2 

788 ch-Q-cHa- 2 2 1 - H 7\-jrnJ 

H20— CH2 

789 cnQ-CHa- 2 2 1 - H -/•^K"^-^ ' 



790 Ci-{^CH2- 2 2 1 - H -/(^ 

H2O— CH2 

791 ChQ-CH2- 2 2 1 - H T^B"^^ 

HaC—CHa 

792 Ch-Q-CHa- 2 2 1 - H -"/^|3"*K^ 

HaC— CHa 
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Table 1.73 



Compd. "S-(CH2)r k m n chirality -(CH2)p|-(CH2)q-G-R^ 
No. ^ R^ 

793 CI-Q-CH2- 2 2 1 - H -/^K'HJ-'' 

■ HaO— CHj 

794 Ci-Q-CHr 2 2 1 - H 7^[{-^-Q 

HzC— CHa F 



795 CI 



^-O-CHr 2 2 1 - H -/^H-^O^^' 



H2O— CHa 



9^ 

796 Cl-Q-CHa- 2 2 1 - H -j^^'^Bk 



SCH3 

H2C— CH2 



797 Cl-Q-CHa- 2 2 1 - H -j^^ 




798 ChOch.- 2 2 1 - H 

799 Ci-Q-CHa- 2 2 1 - .H -^[{-^ 




F3 




CH3 

HjO— CHj 

O2 



800 Ch^CH,- 2 2 1 ■ - H -^jj-tr>-C. 




HaC— CHa 



801 CI-0"<="2' 2 2 1 - H 

^ HaC— CHa " 

802 ct-o-cH2- 2 2 1 - H 7^?rKj 

HaO— CHa 

P .OCH2CH3 

803 CI-O-CHa- 2 2 1 - H -/^JT^^ 

HaO— CHa 
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Table 1.74 



Compd. R^cH2)j- k m n chirallty > 



■(CH2)p|-(CH2)5^-R« 



804 CI-^^CHa- 2 2 1 

805 Ch-^^CHj- 2 2 1 



806 CI--V/-CH2- 2 2 1 



807 Or-^y-CHi- 2 2 1 

808 CH-^)-CH2- 2 2 1 

809 CI-^-CHa- 2 2 1 

810 Ct-^^CHa- 2 2 1 

81 1 Cl-^-CHa- 2 2 1 

812 CI-Q-CH2- 2 2 1 

813 CF-Q-CHa- 2 2 1 



814 CI 



l-^^CHa- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




.CF3 



H2O— CH2 

PCH3 

ir /= 




HaO— CH2 OCH3 

H2C— CHz 

O H 

(CHj)rjp-NHj 

o 

(CHJ 



o 




(CHj)re-»«j 



-CH-hH 
1 H 



(CHj)rp-NH2 
O 

9 



(CH2)r9-NH2 
O 
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TabI 1.75 

Compd. '^V(CH2)r k m n chirality -(CHgjpfrCCHglq-G-R^ 
No. Pr 



815 Ch^CH,- 2 2 1 - H ' ^4. 



824 Ci-Q-CHa- 2 2 1 



825 



CI-^^CHa- 2 2 1 



H 



H 



H 



o 



816 2 2 1 - H -f;^^^ 



O 



o 

818 Cl-OCH,- 2 2 1 - H ~T:»'^ 

819 CI-Q-CHa- 2 2 1 



o 



820 Ch-Q-CHe- 2 2 1 - H ,L " 



(CHj)f9-NH2 
O 




O2 



821 C^-Q-OH,- 2 2 1 - H -f^^r^^^' 

CHaOCHa 

P ,S^SCH3 

822 CI-Q-CHr 2 2 1 - H -«fH-h|-0\J 

CH20CH3 

P H 

823 ChO-C"«- 2 2 1 . H -fH-K-^-CO 



CHjOCHa 



C(CH3)3 
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Compd. RV(CH2)r k m n chirality > -(CH2)p|-(CH2)5<3-R« 
No. 

826 a-Q-CHr 2 2 1 - H "?^!1"^"ScH 

CHjOCHa ' 

827 C^CH.- 2 2 1 - H X^^" 

828 Cl-O-CH,- 2 2,1- H , -^»-^^-{^ 

CHjOCHa 

829 ci-O-CHz- 2 2 1 - H -?^^■^^o-Q 

CH2OCH3 JF 



830 2 2 1 - H -<jJH-N-c-(j--F 



9 

C- 

CH2OCH3 

831 Ch-Q-CHr 2 2 1 - H -^""K"^^ 

CH2OCH3 



.Br • 



832 CI-O-CH2- 2 2 1 - H -f^JT^-^ 

CH2OCH3 

833 ci-^CH2- 2 2 1 - H -<^i+-N-o 

CH2OCH3 

834 a-Q-c^' 2 2 1 - H -^H-{r^O-^'=3 

^ CH2OCH3 




835 Ch-{|}-CH2- 2 2 1 - H -'f'^-tt 

CH2OCH3 



9 



836 Ct-Q-CHa- 2 2 1 - H -f^R-^K^ 



CHaOCHs 
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Table 1.77 



Compd. ^^CH2)r k m n chlrality 



-(CH2)p|-(CH2)5K3-R 
r5 



837 CI-O-CH2- 2 2 1 



838 c>-^^CH2- 2 2 1 

839 CI-^-CHa- 2 2 1 



H 



H 



H 



P 

CH2OCH3 




PCH2CH3 



CH2OCH3 

-<j:H-N-C-^[^^0CH3 
CH20CH3 • 0CH3 



840 Ch-{^CH8- 2 2 1 



H -(CH2)3-C-^^ 



841 Ct-Q-CHa- 2 2 1 



H 



842 



CHa- 2 2 1 



H 



-(CH2)2-C-< VCI 



843 Cl-^^CHa- 2 2 1 



H 



-{CH2)2-C 




.CHa 



HaC 



844 Ct-^-CHa- .221 



H -(CH2)2-C-Q-CH3 



845 d-^-CHa- 2 2 1 



H 



-{CH2)2-C-(3-|CH3 



846 O-^-CHa- 2 2 1 



H -(pHafe- 



847 O-^^CHa- 2 2 



H 



-(CH2)2-C-< VOCHa 
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Table 1.78 



Compd. ^^CHaV" k m n chlrality FP "(CH2)p?^ 



(CH2)pi7(CH2)q<3-R* 



848 



CH2- 2 2 1 



849 Ci-O-CHa- 2 2 1 



H 



H 



-(CHjjfc-C-^^CHa 
H3C 

-(CHah-C- 




850 Ci-0-C"2- 2 2 1 



H 



-CHa-S-C >-CH3 



851 a-^}-CH2- 2 2 1 



H 



H H 



CF3 



852 Cl-^-CHa- 2 2 1 



H -CH2-N-C-N-^CF3 



853 CI-Q-CHa- 2 .2 1 



H -CH2-r|C-N-Q 



854 c»-Q-CH2- 2 2 1 



H 



-CHj-N-C 



855 Ct-Q-CHa- 2 2 1 



H 



o 

-CHa-N-C-N-i >-CH3 



856 Cl-^-CHa- 2 2 1 



H 



9 

-CHa-phC^ 



C-CH3 



857 Ch-O-CHa- 2 2 1 



H 



o 

-CHa-N-C- 
^ H H 



OCH3 



858 Ch-O-CHj- 2 2 1 



o ^^^^ 
H -CHa-N-C-N-^^y-OCHa 



98 



wo 99/25686 PCTAJS98/232S4 

Table 1.79 



Compd. 
No. 




k 


m 


n chirality 




n4 

-(CH2)p-l7(CH2)5K3-R6 


859 




2 


2 


1 


H 




860 


CI-([^CH2- 


2 


2 


1 


H 


CIM 

-CHa-JfC-hf^ 


861 




2 


2 


1 


H 


-CHa-phC-JJ^ 


862 


CI-^^CHa- 


2 


2 


1 


H 


s 

-CH2-N-C-N-^-CH3 


863 


Ch-^^CHa- 


2 


2 


1 


H 


OCHa 
-CHa-N-C-ff^ 


864 


CI-ii-CHa- 


2 


2 


• 1 


H 


-CHa-hhC-N-Z^VoCHa 
H H 


OOO 




2 


2 


1 


H 


















866 


O-^-CHa- 


2 


2 


1 


H 


-CHa-^}■|-0 


867 


Ch-^-CHa- 


2 


2 


1 


H 


" CFa 


868 




2 


2 


1 - 


H 


-CHa-N-S-^-CHaCHa 
" 0 


869 


Ch-^^CHa- 


2 


2 


1 


H 


0 
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TabI 1.80 



Compd. "V(CH2)r k m n chirality > -(CH2)pf-(CH2)q-Q-R® 
No. ' o5 



879 



O 0 



O 



870 Ch-^-CH2- 2 2 1 - H -CH2-N-|- 

871 Cl-Q-C"2- 2 2 1 - H -CH2-N-|-Q-(^=^J3CH3 

o 

872 ct-O-CHr 2 2 1 - H -ch^-n-^ 

873 Ch-^-CHa- 2 2 1 - H -CH2-N-C-OCH2-(_y 

874 ci-Q-CH»- 2 2 1 - H -9^tO■C-N-Q 

CH3 

' o P^^ 

875 ^/-CHr 2 2 1 - H -CHa-N-CrO 



876 Br-Q-CHa- 2 2 1 - H -CHz-N-C- 



.CF3 



.CF3 



877 NC-Q-CH2- 2 2 1 - H -CH2-N-C 

878 02N-^-CH2- 2 2 1 - H -CHa-N-C-^ 



CF3 
H ^ 



^CH2- 2 2 1 - H -CH2-J.?-^ 



0 .c-^' 

-CH,-N-C-/> 
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Table 1.81 



Compd. "S-(CH2V- k m n chirality > 
No. ' 



-(CH2)p|-(CH2)5^-R« 



881 



Br 



2 2 1 



H 



-CH2-N-C-/~S 



CF3 



H 



882 2 2 ' 



H 



-CH2-N-C-/~S 



CF3 



H >=/ 



883 



CH2- 



2 2, 1 



H 



-CH2-N-C-/~S 



CFa 



H >— ' 



884 HiCc-j|j-\_/-CHi- 



2 2 1 



H 



9 /=v 

885 H3C-?-0-CHr 2 2 1 



886 F-Q-CH2- 2 2 1 



H 



H 



-CH^-N-C-Q 
-CH2-N-C-Q 



887 F3C-\ VcHa- 2 2 1 



H 



-GHa-N-C 



888 HO-^-CHj- 2 2 1 



H 



-CHa-N-C 



CF3 



889 (y-Q-Oi2- 2 2 1 



890 




CH2- 



2 2 1 



H 



-CHo-N-C-/"^ 



PF3 



H 

CF3 



-CHo-N-C-/"^ 



H 



891 cH^CH,- 2 2 1 



H 



-CHa-N-C-/^ 



pF3 
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TabI 1.82 



Compd. "h>-(CH2)r k m n chirality 'r' -(CH2)p?-(CH2)q-G-R6 
No. R* 



HaCq 



892 rVcH,- 2 2 1.- H -CH,-JfC 



CHa 



O 



H 



O2N 0 P^^ 

2 2 1 - H _cH,-^^c-Q 



893 Q-CHa- 2 2 1 - H .^h, 
HOfcHa 

894 H3C-O-CH2- 2 2 1 



HC^CHa ^ CF3 



CHa-N-C 



895 {^(CHafe- 2 2 1 - H -CHa-N-C-^ 



PF3 



H 

CFa 



CN O 
896 2-21 - H -CHa-N-C-O 



HQaC O P^^ 



897 



898 H02C-C>-CHa- 2 2 1 - H -CHa-N-C 

H 



CF. 



3 



OCH3 _ 

899 Q-CHa- 2 2 1 - H -CHa-JfC 

900 HaOOaC-Q-CHa- 2 2 1 - H .cHa-J^C-Q 

901 /=v V 2 2 1 - H -CHa-l^C 

OzH O _,CF3 

.902 0"^2" 2 2 1 - H -CHa-N-C- 

O^N 
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TabI 1.83 



Compd. "S-(CH2)r k m n chlrality > 
No. Pr 



-(CH2)p^-(CH2)q-G-R« 



903 



904 




CH2- 2 2 1 



OCH3 



2 2 1 



H 



H 



9 

-CHa-N-C 



9 

-CH2-N-C 



CFa 



905 



H 



-CHa-N-C 



906 



(CHab- 2 2 1 



H 



-CHa^N-C-Q 



907 



908 



O 



CH(CH2)2- 



2 2 1 



O-jrC 2 2 1 



H 



H 



O ,CF3 
-CHa^N-C-Q 



-CHa- 



909 05}S-0-cH,- 



2 2 1 



H 



-CHa-N-C 



91 



^ CI-^^CHa- 



2 2 1 



H 



-CHa-N-C- 



911 



^-CHa- 



2 2 1 



H 



-CHa-N-C 



PF3 



912 



Br, 



Br 




CHa- 2 2 1 



913 HaCO-^-CHj- 2 2 1 



H 



H 



-CHa-hHC ^ 



-CHa-Jj-C-^ 
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Table 1.84 



Compd. '^S-CCHaJr k m n chirality 
No. ' 



-(CH2)pf-(CH2)5K3-R« 

r5 



914 0"°^*°~0*****" 2 ^ ^ 



H 



o ,^'=3 

-CHa-N-C-{3 



OH 

Q-CHCHa- 



2 2 1 



. H 



pFa 



916 



2 2 1 



H 



O 



917 



2 2 1 



H 



-CHg-N-C 



918 HJSOtOOHt-^yCH,- 2 2 1 



H 



O ,CF3 
-CH2-N-C-0 



919 H3O-Q-CH2- 2 2 



H 



O P^- 
-CH^N-C-Q 



920 



,0CF3 



2 2 1 



H 



-CH2-N-C 



CF3 



921 




CH2- 



2 2 1 



H 



-CH2-N-C 



CF3 



922 I>-CH2- 2 2 1 



H 



-CH2-^|-c 



CF3 



923 



»-o- 



2 2 1 



CH- 



H 



-CH^-^{-c 



PF3 



924 "^'^'Vv 2 2 1 



H 




CF3 



104 



wo 99/25686 PCT/US98/23254 

Table 1.8 5 

Compd. "^(CH2)p k m n chirallty P? -(CH2)p?^(CH2)q-G-R« 
No- R R 

925 HjN-O-^-CHz- 2 2 1 - H -CH2-N-- 



926 0"*=*^*~0"***^ 2 2 1 - H -CHa-rj- 





9^' 





FaCq 

927 Q-civ 2 2 1; H ^clV^J. 

928 FaCO-^-CHr 2 2 1 - H -CHj-N-C ^ 

929 HdCa-^^-CHs- 2 2 1 - H -CHa-N-C 



CF3 



F3 




930 ^CHr 2 2 1 - H ^ch^^ 

'^CH^ 2 2 1 - H -OH^J^ 



931 



^32 cnQ-CHa- 2 2 1 - H _cH^j^, 

933 Q-ctt 2 2 1 - H -chHrjj-c 





934 {~!)-CHr .221 - H -CHa-N-c- 



935 



H W 

PF3 

PP3 



""b-"*^ 2 2 1- " -c»r^ 
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Table 1.86 



Compd. ^V(CH2)r k m n chirallty -(CHglplTCCHgjq-G-R^ 
No. o5 



936 



NO2 



2 2 1 



H 



-CH2-N- 




937 (H3C)2N-0-CHr 2 2 1 



H 



-CH^-hhC- 



PF3 



938 chhO-cht 2 .2 1 



939 ^'Vv 2 2 1 



.OH 



940 



CHr 



2 2 1 



941 ^*/~\ 2 2 1 



942 CI-Q-CH2- 2 2 1 



943 Ci-i>-CH2- 14 0 



H 



H 



H 



H 



H 



H 



-CH2-N- 



? 




PP3 



9 pf^' 

-CH-N-C- 
1 H 
CH(CH3)2 CFg 




PF3 



944 Cl-^-CHa- 1 4 0 



H 



P 



-CH2-{;|-c- 




945 



CHa- 1 4 0 



H 



-CH2-N-C- 




946 



CH2- 14 0 



H -(CHjKrW-O-^-NO, 
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TabI 1.87 

Compd. "S-(CH2)j- k m n chirality -(CH2)pl7{CH2)q<3-R^ 
No. Pr 

9 ^^^^ 

947 Cf-Q-CH2- 1 4 0 - H _(CHj)^N-J-^jj-0CH3 



949 



948 Ch-C^CHa- 1 4 0 - H 



954 Ci-O-CHa- 1 2 0 R 



(CH2)3-0-N-^ 
I? 



CHa- 14 0 H -<CH2)j-0-N-CHsr^^ 



O 



950 a-^y-CHi- 0 4 1 - H -CHa-N-C-Q 

951 CJ-^-CHa- 1 2 0 R H -CHa-N-O-^I^O-C-CHa 

952 CI-Q-CHa- 1 2 0 R H _cHz-h|-C-Q-N{CH3)2 

953 CI-Q-CHa- 1 2 0 R H -(CH2)a-h|-C-(3-N^^"3>* 



H3C-NH 



955 ei-O-OHi- 1 2 0 R H 

H3O-NH 

956 Ch-Q-CHa- 12 0 R H 



HO 

.OH 



957 a-^^CH2' 12 0 R H ^cH^-^^-o-(^ 
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TabI 1.8 8 



Compd. "V(CH2)r k m n chirality -(CH2)pf7(CH2)5-G-R« 
No. ?r r5 



958 cr-^-CHj- 12 0 R 



H 



PH 

-(CHa)y-hj 




i? I? 

959 Cl-^^CHa- 1 2 0 R H -CHr-N-0^3~jr^^"' 

960 CI-0-CH2- 12 0 R H -(CH2)rN-C3-0-N-C-CH3 



H \=f H 



It 

961 Cl-Q-CHa- 1 2 0 R H ^cH^-N-C-Q-N-CHa 

IP 

962 Cl-Q-CHa- 1 2 0 R H ^Hafa-W-C-^^^S"^"' 

963 CI-^-CH2- 1 2 0 R H _(CH2)2-N-C-^^OH 

964 Ch-Q-CHz- 1 2 0 R H -CHy-N-C-^^COzCHa 

965 C»-(~^CH2- 1 2 0 R H -(CH2)2-^|-c-Q-a)2CH3 

966 Ch-^-CHj- 1 2 0 R H -CHa-rj-C-Q-OCHa 

967 CI-^-CHj- 1 2 0 R H ^cHayg-N-C-Q-C-CHa 



968 Ci-^^CHa- 1 2 0 R H -CHj-r*- 




NH 
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Table 1.89 

Compd. '^V(CH2)|- k m n chirality R' -(CH2)pfr(CH2)crQ-RS 
No. R^ 

n 

969 Ch-O-CHa- 1 2 0 R H ^cH^ti-l-Cy*^^ 



970 Ch-O-CHz- 1 2 0 R H 



977 Ch-O-CHa- 12 0 R 



H 



(CH3)2 



n >.N(CH3)2 

971 Ch-Q-CHj- 12 0 R H «(CH2)a-N-o-Q 

972 ci-Q-CHr 1 2 0 R H _ch?-n-o-Q 

973 CI-^-CH2- 1 2 0 R H _(CH2>2-N-0-Q 

— ? 

974 CI-^^CHa- 12 0 R H -CHg-M-O-Q-NHj 

975 CI-Q-CHa- 1 2 0 R H -(CH2)2-|4.0-Q-NH2 

976 CMQ-CHe- 12 0 R H . """""^^^^h 

-<CH2)2-N-0-Q 



978 CI-^^CHa- 1 2 0 R H _cH2-j^0-^^ 



- NH 



979 c»-^-CH2- 12 0 R H .((^N-o-^- 



- -^^^ NH 
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Table 1.90 



No. Pr 



k m n chirality 



-(CH2)p|-(CH 2)q-G-R 



980 Ct-^-CHa- 12 0 R 



H 



981 CI-^-CHa- 12 0 R 



H 



-(CH2)z-W-< 



p 4NO-CH3 



982 Ct-^^^»2' 12 0 R 

983 C»-{^CH2- 12 0 R 



H 



H 



-CH2-W-1 



(HaCfeN 
. {H3CI2N 



984 cr-^-CHa- 12 0 R 



H 



-CHr-N-O-^^-CHgOH 



985 Ci-^-CHa- 1 2 0 R 



H 



? 



-(CH2)2-^|-0-^^CH^OH 



986 



987 



Q-Cht-CHa- 



12 0 R 



2 2 1 



H 



H 



? 



9 



-CHj-W-C- 



.CFa 



988 Ci-^^CHa^ 1 4 



H 



-CHi-N-O 




989 



CHa- 1 4 0 



H . -CHa-N-OO-CIV^^ 



990 CI-^^CHa- 



1 4 0 



9 
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Table 1.91 



Compd. '^>-(CH2)r km n chirality R» 
No. ?r 



-(CH2)p|r(CH2)qK3-R6 



991 CI 



1 4 0 



992 CI 



i-O-CH.- 14 0 



993 Ct-^^ 



994 01 



CH2- 



1 4 0 



CH2- 14 0 



H 



H 



H 



-(CH2)a-0-Q 

-(CH2)a-0-^_^0CH3 
-{CHjfc-C-O 

H3C 



H -(CH2)t-C-Q 



995 Ci-Q-CHa- 1 4 0 



996 



CHa- 1 4 0 



997 CI-Q-CHa- 2 2 1 



998 



CH2- 2 2 1 



999 Ct-^^CH2- 



2 2 1 



1000 O-^-CHj- 2 2 1 

1001 CI-Q-CH2- 2 2 1 



H -(CH2)3-0-^^OCH3 



H 



H 



H 



H 



H 



H 



r(CH2)3-c>- 



CHzCHCCHafc 



9 




I " 
CH2CH(C^fe)2 

CH2CH(Chb)2 

CHgCKCHalz 

CH2CH(CV^)2 
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Table 1.92 



Compd. ^^CH2)r k m n chirality -(CHgjpf^CHglsrG-R^ 



1008 CI-Q-CHa- 2 2 1 

1009 CI-Q-CH2- 2 2 1 



1012 Ch-^-CHj- 2 2 1 



H 



H 



1002 C»-0-C"2- 2 2 1 - H '? 

CH2CH[CH3b . 

1003 Ch-O-CHa- 2 2 1 - H -9"-K-^ 

CH2CH(Cli)2 

1004 Ch-Q-CHa- 2 2 1.- H "W^^ 

CHaCHCCHafe OCH3 
? /OCH3 

1005 CMOcHe- 2 2 1 - H -9^jro-Q-OCH, 
1006^ c^^CH.- 2 2 1 - H -CH-N-0-O-OCH.CH3 

CH2CKCH3)2 

1007 CmQ-CH.- 2 2 1 - H -CH-KK)-Q-OCH,CH, 

CHaCKCHafc OCHiCHa 



o 



PCH3 



(C*b)rg-NH2 

1010 C^CH,- 2 2 1 - H -f^^ 

1011 COCH,- 2 2 1 - H 

H -nt""^ 

(CH2)r^-NHi OCH3 
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Table 1.93 



Compd. ^\iCH^ k m n chirality 
No. Pr 



■(CH2)pi-(CH2)5^-R® 

r5 



1013 ct-0-CH2- 2 2 1 



1014 Ci-^^CHz- .221 

1015 Ch-^^CHa- 2 2 1 

1016 O-Q-CHa- 2 2 0 



H 



H 



H 



H 



OCM, 



-JH-N-O-0-OCH9 



oct^CHa 



-j«-U^>-^-0CH*H3 



OCHzCHj 



-^JJ-C-^^OCHjCHa 
(OUz^-NHj OCHjCHj 



— CHz-NK( 
H 




1017 Ci-^-CHs- 2 2 0 



H 



-CH2-N-0-Q 



101 



8 CI-^-CHa- 2 2 1 



1019 CJ-Q-CHz- 2 2 1 

1020 Ci-^-CHa- 2 2 1 

1021 CJ-^^^CHa- 2 2 1 

1022 CI-Q-CHa- 2 2 1 

1023 Cl-^3'^"2' 2 ^ 



H 



H 



H 



H 



H 



H 



OCHjCHa 
-CHf-N-C-fV-OCHaCHa 



OCH2CH3 

OCHapHa 



-CH?-N- 





OCHjC H3 
OCHa 

pCH^Fa 



PCHa 



F^CHgO 
CH3 OCH3 



CHa 



CH2CH3 
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Tab! 1.94 • " ' 

Compd. ^^CH2)r k m n chirality -(CH2)pf^(CH2)q-G-R® 



1031 ci-O-CHa- 2 2 1 



1024 (>-Q-CH,- 2 2 1 - H 



PCHa 
OCH3 

CH3 OCH3 

PCH2CH3 



(5) 9 

1025 C»-0-CHj- 2 2 1 - H -^H-N-C-(J-OCH2CH3 



CH3 



pCHiCHa 



1026 a-^yCHi- 2 2 1 - H -^H-N-C5-(^OCH2CH3 



1027 a-Q-CHr 2 2 1 - H -jVn-o-^ 



CH3 OCH^CHa 
OCHa 



1028 C^-{y^CH^- 2 2 1 - H -JH-k}-c- 



CH3 



1029 Cf-Q-CHr 2 2 1 - H -^HHhhO 

CH3 

1030 ci-Q-CHr 2 2 1 - . H -^H-Nhi 



CHa CX:H2CF3 



PCH2CH3 




CH; 



3 



CH3 

1032 O-O-CHa- 2 2 1 - H -^K-tJ-O^ 



pCHa 



1033 Ci-Q-CH,- 2 2 1 - H -9H-N-r 



CH3 0CH3 
HaCHa 




CH3 



1034 C^-Q-CHr 2 2 1 - H -^H-N-C-Q-OCH, 



CH3 OCHa 



114 



wo 99/25686 



FCTAJS98/23254 



Table 1.95 



Compd. ^S-(CH2)r k m n chirality P? 
No. 



-(CH2)p|-(CH2)5-G-R6 

r5 



1035 CI-Q-CH2- 2 2 1 

1036 CI-Q-CH2- 2 2 1 

1037 Ch-^IJ-CHj- 2 2 1 

1038 CI-QHCH2- 2 2 1 

1039 CI-O-CH2- 2 2 1 

1040 CI-Q-CH2- 2 2 1 



1041 Cl-O-CHz- 2 2 1 



1042 



Ch-^-CHa- 2 2 1 



1043 Ci-^-CHz- 2 2 1 



1044 CI-O-CH2- 2 2 1 



1045 O-^-CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



(fl) 9 

-CH-}|r 

CH3 

i H 
CH3 





PCH2CH3 
OCH2CH3 

PCH2CH3 

OCH2CH3 
'OCH2CH3 
H2CH3 




-9H-N-C-(_>-OCH3 



(fl) 



OCHiCFa 



CH3 OCH2CF3 
PCH2CH3 



CH3 

CH3 




CH3 



PCH3 





H2N 

9 
H2N 

9 
H2N 
9 





.Br 



PI 



PH3 



pCHa 
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Table 1.96 



Compd. R^cH2)p k m n chirality > 



■(CH2)pf-(CH2)q-G-R« 
r5 



1046 Ch-Q-CH2- 2 2 1 



1047 CI 



1052 



CH2- 2 2 1 



1048 Ch-^)-CH2- 2 2 1 

1049 CI-Q-CH2- 2 2 1 

1050 Ch-^-CHj- 2 2 1 

1051 ChT^-CHg- 2 2 1 



CH2- 2 2 1 



1053 CI-Q-CHa- 2 2 1 

1054 Cl-^-CHa- 2 2 1 

1055 CI-Q-CH2- 2 2 1 



1056 Ci-^^CHa- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




JCI 



H2N CI 

-CHr-N-c-Q 

H2N CH3 



9 ^ 



CHs 
OCH3 
H2N OCHa 

9 




H2N Br 
CH2CHff;H3)2 OCH3 



(S) 



CH2CH{CH3)2 



CH2CH3 




pCHa 
OCH3 



(S) 9 

CH2CHff:H3)2 OCH3 

-^H-N-C-^^OCHjCHa 
CH2CH(CHa)2 

pCH^CHa 

9 W 
-^H-N-O-^^^OCHaCHa 

CH2CH(PH^ OCH^Ha 
CH2CH(CH3)2 
CHjCHCCHa): OCHgCF, 
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Table 1.97 



Compd. "S-(CH2)r k m n chirality R* 
No. ?r 



-(CH2)^(CH2)q^-R« 



1057 Ch-^-CHa- 2 2 1 

1058 Ci-{^CH2- 2 2 1 

1059 Cl-Q-CHa- 2 ,;, 2 1 

1060 Ch-^^CHa- 2 2 1 

1061 CmQ-CHs- 2 2 1 

1062 Cl-^-CHa- 2 2 1 

1063 Ch-^-CHa- 2 2 1 

1064 ci-Q-CHa- 2 2 1 

1065 a-^-CHa- 2 2 1 

1066 Cl-^-CHj- 2 2 1 

1067 Ch-^^CHa- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



CH2CH(CH3)2 




(5) 9 
CH2CH(PH3}2 

CH2CH(CHa)2 



CH3 



CF3 




CH2CH3 
OCH3 



i H 
CH2CH(CH3)2 

CH2CH(CH3)2 OCHaCFj 



CH2CH(CH3)2 

CH2CH{CH3)2 



PCH2CH3 



PCH3 



CH2CH(CH3)2 

-^H-jfO-Q 
CHaCHCCHg): OCHg 

CHaCH(CH3)a 




PCH3 



-^H-J|-C- 
CHaCHCCH^a OCHa 



OCH3 
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Table 1.98 



Compd. "V-(CH2)r k m n chirality ' R» -(CH2)p?-{CH2)q-G-R« 
No. ' 



1 069 ci-^-CH2- 



2 2 1 - H 



(fl, 9 PCH^H3 

1068 a-Q-CHr 2 2 1 - H -c^H^{-c-O-0CH^"3 



CH2CH(CH3)2 
CH2CH(CH3)2 OCH^CHa 

1070 C-OCH,- 2 2 1 - . H iJc^vO 

1071 C^CH,- 2 2 1 - H 



1072 O-OCH,- 2 2 1 - H -t^jg-" 

1073 <K>C». 2 2 1 - H 

1074 cOcH,- 2 2 1 - H l^^n, 

1075 CmQ-CH,- 2 2 1 - H 

1076 C^OOH^ 2 2 1 - H r-;^ 

H-hhC-O-CFa 



1077 <K>CH,- 2 2 1 - H 



1078 ChO"^"^- 2 2 1 - _H 
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Table 1.99 



1079 CI-^^CHj- 



2 2 1 



1080 Ch-Q-CH2- 2 2 1 



1081 



C-Q-CH.' 2 2 1 



1082 CI 



t-OcHa- 2 2 1 



1083 C»-^-CH8- 2 2 1 



1084 ct-Q-CHj- 

1085 a-^-CH2- 



12 0 R 



1 2 0 R 



H 



H 



H 



H 



H 



H 



H 



Compd. "S-(CH2)r k m n chirality -(CH2)p-F^(CH2)^<3-R 
No. ^ 



CHjOCHj^ 



CH^CHtQ 



pCH, 



Oh 



-CHi-N-i 



tr0 

HzN 



-CHs-N-i 




HzN 



1086 CI-Q-CH2- 



12 0 R 



H 



-CHf-N-C- 



H2N 



1087 ar\ i-CHa- 



12 0 R 



H 



9 



H 



1088 O-Q-CH,- 1 2 0 R H -CH^-jj-c-O^ 



1089 CI-Q-CH2- 



12 0 R 



H 



H 
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Table 1.100 



Compd. '^J>-(CH2)r k m n chirality 'r» 
No. 



-(CH2)^(CH2)q^-R« 



1090 O-^^CHa- 



1093 



1091 a-\ i-CHa 



1 0S2 Ch-^-CHa- 



CHa- 



1094 CI-^D-CHa- 

1095 CI-^-CHa- 

1096 CK-^-CHa- 

1097 CI-^-CHa- 

1098 CI-Q-CHa- 

1099 CI-^-CHa- 

1100 CI-(^CHa- 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



2 0 R H 



PCH2CH3 



H2N 




-CHaCH^N-O-^ 
H2N 



SJO2 



-CH2CH^JJ-C- 



H2N 



H 



•9 



-CH2CH2-Jj-' 
H 



-CHaCHr-N-C-/^X5^ 
H 



-CHaCHa-f*- 



Q OCHaCht 




^ H 



9 

-CH^^J■0-Q-F 



-CH^-N-O-Q-F 
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TabI 1.101 



Compd. '^S-(CH2)r k m n chirality ' -(CH2)p?-(CH2)q-G-R 

No. ' \ 

1101 Ct-^CHi- 1 2 0 R H -CH:r^}■C-^CH3 

1102 CI-O-CH2- 1 2 0 R H -CHf-N-C-^-N02 



1109 



1110 




CH3 

CH3 



1103 HaO-O"^^^ 1 2 0 R H _cH^N-o-Q-C^3 



1104 HaO-TVcHr 12 0 R H -CHj-N-^'* 



1105 HgO-i i-CHr 1 2 0 R H -CHs-N-^ 



H 




1106 HgC-^-CHr 1 2 0 R H -CHa-W-O-^-CHa 

1107 HaO-^-CHr 1 2 0 R H -CHa-N-C-^-NOa 

9 



1108 5D-CHr 1 2 0 R H -cHa-N}-0-(j-CH3 



g^CHr 1 2 0 R H «cHjrh|-o-^-F 

CH3 

g;^-CHr 1 2 Q R H -CHi-N-C-^-F 

CH3 

1111 S^CHr 1 2 0 R H -CHi-[|-0-{^CH3 
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TabI 1.102 



Compd. ^S-(CH2)r k m n chirality R^* -(CHgjff-i 
No. ' 



(CH2)p-h-(CH2)5K3-R« 
R* 



1112 



CHa 



CHr 12 0 R 



1113 Ch-O-CHi- 2 2 1 



1114 o-^-CHr 2 2 ^1 



1115 CI 



H-^-CHr 2 2 1 



H 



H 



H 



H 



-CHf-N-C- 



NO2 



9 



.Br 



-CH2-M-C-< >-CH3 
H 



.Br 



-CHr-M-< 



.CI 



1116 ci-^-CHr 2 2 1 

1117 C1-Q-CH2- 2 2 1 



1118 0-tr^-0-°^ 1 2 0 R 



1119 H3C1 



CHs- 12 0 R 



Hacq 



1120 



1121 



^^CHr 12 0 R 



0CH3 



12 0 R 



1122 (H»ChCH-Q-CHr 12 0 R 



H 



H 



H 



H 



H 



H 



H 



-CH2-N-C-^^N02 



CHs 



-CH2-N-1 
H 




9 



-CHf-N-C- 



^ H 



H 






CH(CH3)2 
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Table 1.103 

Compd. '^V-(CH2)r k m n chirality W -(CH2)p?-(CH2)q-G-R6 
No- R*^ ' 



1125 CH-^-CHr 2 2 1 



1128 o-O-CV 2 2 1 



1132 0-\y^»r 2 2 1 



H 



H 



9 




1123 ^^^^i^^"*" 1 2 0 R H ^cHi-N- 

1124 "^^J-CH^ 1 2 0 R H _cH,-N-?_ 




1126 cOc^ 2 2 1 - H -J^fljg" 

1127 chOh. 2 2,- H 



1129 Ch-Q-CHi- 2 2 1 - H "|j 



.Br 



1130 »0-CH. 2 2 1 - H -ff^ 

1131 <K>"r 2 2 1 - H 

- .H T^' 

CHjOCHf^ 



1 2 0 R H -CHi-jsKC- 
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Table 1.104 



Compd. ^S-(CH2)r k m n chirality 
No. 



-(CH2)p?-(CH2)5K3-r6 



H3CQ 

1134 HaCO-Q-CHr 12 0 R 



1135 



1136 



1137 



1138 



HsCO 

r' 




CHf 12 0 R 

O-O-CHr 12 0 R 
H3C0 



Br 



CHa- 12 0 R 



12 0 R 



H 



H 



H 



H 



H 




^ H 




9 



1139 Q-(CH2)a- 1 2 0 R 



H 



9 




1140 



1141 



CyCHr 1 2 0 R 



OzN 




CHr 



12 0 R 



1142 ^^^"^ 1 2 0 R 



H 



H 



H 



H 




9 



9 



-CH2-j|C- 




1143 O- 



Hgcq 
1144 0~ 

HgCO 



12 0 R 



CHr 12 0 R 



H 



H 
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Table 1.105 



Compd. ^^CH2)r k m n chirality > 



-(CH2)pf7( 



-(CH2)p-t7(CH2)5K3-R 



H3C0_ 

1145 HaCO-Q-CHr 

N02 

1146 0~°^'^'"0^ 



1 1 47 t^c-o-N-^_y-CH r 



1148 



1149 



1150 



1151 



1152 



1153 



1154 



1155 




CH,- 



PH3 
CH3 

CHs 

CH3 

CHs 

CH3 

CHa 
pHa 
^CHr 
CHa 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



9 



9 



PF3 



.CP3 



CF3 



ifk3 ■ 



OCH2CH3 



-CHf-N-C-0 



\ CH2CH3 



-CH^-N-C-CI 




PF3 



H 



H 



CHa 



-CH^N-O 



9 V«:^CH3 

FaC 
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Table 1.106 



Compd. >-(CH2)r k m n chirality 
No. ' 



1156 



Q»3 



CHr 12 0 R 



CHs 
pHa 



1157 



1158 



1159 



1160 



1161 



1162 



1163 



1164 



1166 



CH3 

if 

CHa 
CH3 



CHr 12 0 R 



CH3 



CHr 12 0 R 




CHr 1 2 0 R 



CH3 



HaCO-^^C 



CHr 



12 0 R 



P»3 

HaC 

HsCO^^* 

HaC 
HaCO-^^ 



12 0 R 



1165 (^"^ 12 0 R 



HjCO-^^CHz- 



1 2 0 R 



H 



CHr 1 2 0 R ' H 



H 



H 



H 



H 



CHr 1 2 0 R H 



1 2 0 R H 



H 



H 



H 



-(CH2)p?7( 



-d6 



-(CH2)pt7(CH2)q^-R 
R5 



-CHrN-c- 



9 0-^C{CH3)3 



9 S^SCHa 




.a 



-CHa-N-C 



HzN CI 

-CHrN-c-^3~°^"^ 

HjN OCH3 

9 



-CHr^{■' 




HgN Br 
CFa 



-CHrfJ-C- 



9 

-CHrN-c- 



-CHr^}■c-^ 



PF3 



CFa 



-CHrN- 




9 r-T" 
-CHrM-c-O 



-CHrN-' 




9 
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No. Pr 



k m n chirality "R' 



-(CH2)^(CH2)5K3-R« 



1167 CI 



h-^^CHr 2 2 1 



-CHa-N- 



.-a 



1168 



12 0 R 



H 



-CHa-N-( 
H 




1169 ^'^t^CH^ 12 0 R 



H 




9 



1170 



CHa- 



12 0 R 



H 



11 



71 6»-^^CHa- 12 0 R 



H 



-CH^N- 




:H3 



Br 



1172 Cf-O-CHr 12 0 R 



H 



-CH^-N- 



OH 



1173 c^-^>-CHr 12 0 R 



11 



74 Ci-Q-CHi- 12 0 R 



1175 HaO-^^CHr 1 2 0 



H 



H 



H 



9 ^^.^OCHs 

hi 




9 



.CH3 



1176 HgO-Q-CHa- 1 2 0 R 



H 



9 .^^c-V-O" 



H 



1177 HgO-Q-CHa- 1 2 0 



H 



-CHa-N-( 



OCH3 



H 
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Table 1.108 



Compd. RS-(CH2)r k m n chirality P? -(CH2)p|-(CH2)^-R^ 
No. r5 



1178 HjC-iVcHr 12 0 R 



1179 HsC-Q-CHr 12 0 R 



H 



H 



-CH^-N-O 




9 



-CHg-N-C- 




IO2 



1180 H3O-O-CH2- 1 2 0 R 



H 



-CH^-N-C- 



PH3 



1181 



1182 



1183 



1184 



1185 



1186 



CH3 

CHa 
PH3 



CH^- 12 0 R 



CHr 12 0 R 



1 2 0 R 



CH3 
CH3 



CH3 

CH3 



CHr 12 0 R 



CHr 12 0 R 



CHf- 12 0 R 



H 



H 



H 



H 



H 



H 



-CHi-N-C-^^-Br 



M 



H 



. H2N 





H2N 



CH3 



H 



1187 CH^-CHr 2 2 1 



H 



H 




V-Br 



1188 CH^-CHr 2 2 1 



H 



OH 
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TabI 1.109 

Compd. "S-(CH2)r k m n chirality *R» -(CHgipf-CCHate-Q-R^ 
No. ' r5 

1189 cnQ-CHr 2 2 1 - H -^"^Jt^-vU 



1190 Ci-^^CHr 2 2 1 



H -CHi-N- 



H 

9 





1191 ^-CHr 12 0 R H -CHr-N-' 

1192 g^CHr 12 0 R H _chs-n-o-^4 

CH3 

P^3 OCF3 

1193 g^CHi- 1 2 0 R H -CHf-N-E-^ 

CH3 

1194 ^-CHa- 12 0 R H -CHa-N-C 

CH3 

1195 ^CHr 1 2 0 R H -CHi-J> 

CHa 

^ 9 





-CHr-N-c- 



1196 ^-CHr 12 0 R H 

CH3 

1197 ^-CHr 1 2 0 R H ^CH^-^{-c• 




F 



-CHf-NhC 



1198 ^CHr 1 2 0 R H 

1199 ^CHr 12 0 R " • . -CHf-N-r* 

CHa 
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Table 1.110 



Compd. ^-^CH9)r" k rn n chirality 
No. ' o5 



-q6 



(CH2)p-t7(CH2)q<3-R 

R 



1200 



1201 



1202 



1205 



CH, 
PH3 

PH3 



CHa 



CHf- 



1203 H3C-\ ^CHr 



1204 HgO-Q-CHr 



1206 HgC-Q-CHr 

1207 HgC-Q-CHr 

1208 HaO-Q-CHr 

1209 HsO-Q-CHs- 



1210 HjO-^^CHr 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




ff 



CI 



-CHr-N-O-^-F 




pCFa 




F3C 
? 



-CHa-rj-c- 




.Br 



1O2 



9 



-CHa-N-O 



-CHg-tt- 
H 





i? 





CH3 



CI 



CI 
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Table 1.111 



Compd. "S-(CH2)r k m n chirallty P? 
No. ' 



-(CH2)p?-(CH2)5^-R^ 

r5 



1211 HaO-O-CH** 1 2 0 R 



H 



9 




1212 HaO-Q-CHr 1 2 0 R 



H 




1213 O-^-CHr 2 2 1 

1214 Ci-^^CHr 2 2 1 

1215 Ci-Q-CHr 2 2 1 

1216 CH-^-CHr 2 2 1 



H 



H 



H 



H 



H 




1217 Ci-^-CHr 12 0 R 

1218 c\-^^)-CHr 12 0 R 



H 



H 



-CHs-ItC-f > 



-CHs-N-0 




Ha 



1219 



CHr 1 2 0 R 



H 



9 



pHa 
CI 



1220 CH^-CHr 12 0 R 

1221 Ch-^^Hr 12 0 R 



H 



H 



-CHi-N-O 



c- 

HzN 




-CHr-N-i 




HgN 
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1 B 
Compd. "S-(CH2)r k m n chlrality > -(CH2)^(CH2)q^-R® 
No. 

1222 Ch-Q-CHr 1 2 0 R H -CH^-N-c-fJ 



1223 Ch-Q-CHi- 12 0 R 



H 




1224 Cf-^-CHjr 12 0 R H -CH2-n-( 

1225 HaO-^-CHr 1 2 0 R H -CH^-N-r* 





1226 HaO-Q-CHr 12 0 R H -Ch^-n- 



Cl 






CF3 



.CHg 



H3 

CI 

I . 



1227 HaC-^-CHa- 1 2 0 R H -CHr-N- 

1228 H,o-Q-CHr 1 2 0 R H -CHa-N-^^ 

1229 HaC-Q-CHr 1 2 0 R H -CHa-{*-c 

1230 HaO-Q-CHr 1 2 0 R H "^^^IT'^nJ 



1231 HaO-O-CHr 1 2 0 R H 





^ H 

1232 HaO^-CHr 1 2 0 R H -CHrN-c" 
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Table 1.113 




1234 



1235 



1236 



1237 



1238 



1239 



1240 



PH3 

CH3 

CH, 
CH3 



12 0 R 



1 2 0 : R 



12 0 R 



CHr 1 2 0 R 



CH3 



CH3 
CH3 

CH3 



CHiT 12 0 R 



CHr 12 0 R 



CH3 



CHr 12 0 R 



1241 CI 



:i-Q-CHr 



2 2 1 



1242 Ch-0-C»r 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH2-N- 




H3 



CH3 



CI 




-CH^-N- 



9 




-cH^N-c-rr 

H 



CHr-N- 



-CH^-J*-' 




HO 



-CH^N-C-^ 



CF3 



-CH^-N-O 




.CHa 



1243 Ci 



»-Q-CHr 



2 2 1 



H 



-CHf-N-C- 
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Table 1.114 



Compd. '^S-(CH2)r k m n chirality 
No. ' 



-(CH2)p|r( 



-q6 



-(CH2)pir(CH2)5-G-R 

r5 



1244 o\ ycHr 2 2 1 



1245 ct-^^CHj- 2 2 1 

1246 CH-^-CHr 2 2 1 

1247 CH-Q-CHa- 2 2 1 - 

1248 Ch-Q-CHa- 2 2 1 

1249 Ci-^-CHa- 12 0 R 



H 



H 



H 



H 



H 



H 





-CHf-N-C- ^ 
H 





HO 



.NOa 



,N02 



-CHf-N^-<_>-CI 



1250 HgO-Q-CHr 1 2 0 R 



H 




O2 



1251 



CH3 

^-CHr 1 2 0 R 
CH3 



H 



-CHf-N-O 




O2 
CI 



9 



1252 CH-{^CHa- 1 2 0 R H -ch2-n-o-(3-C"<^"»)« 



1253 HaC-Q-CHr 1 2 0 R H -chs-n-o-O"^"^^"'^* 



1254 



pHa 



9 



^-CHf 1 2 0 R H -CHa-N-C-Q-CH(CH3)2 

CHa 



13t» 



wo 99/25686 PCT/US98/23254 

TabI 1.115 • 

Compd. '^V(CH2)r k m n chirality R' -(CH2)pf-(CH2)5-G-R^ 
No. ?r 



1255 CH^}-CHsr 1 2 0 R H -CHf-N-C- 



1263 

CH, 



.1264 Ch-Q-CHa- 12 0 R 
1265 HaO-^^CHr 12 0 R 



H 



H 




1258 HgO-^-CHr 1 2 0 R H -CHi-N-O 




HzN 




1257 ^-CHr 1 2 0 R H -CHa-N- 

CHa 

1258 HaO-^-CHf- 1 2 0 R H -CHg-M-^ 



Br 



Br 



.Br 




PH3 p 
1259 1 2 0 R H -CH2-N- 




1260 HaO-^^CHf 1 2 0 R H -CHa-N-( 



H2N 

pCHaCHa 



1261 Ci-Q-CHr 12 0 R H -^'^^^o 



H3C 



9_ywC(CH3)3 

1262 HaC-O-CHr 1 2 0 R H -^jt°~Vo 

. ^ H3C 

rt-CHr 12 0 R H -CHf-N-o-YJ 
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Table 1.116 



Compd. ^S-(CH2)r k m n chirality 
No. ' 



;-d6 



CHa 



1266 



1267 c\r\ }-CHr 



1268 0-\ >-CHr 



1269 ci-^-CHr 

1270 CH-^-CHr 



1271 ci-i >-CHr 



1272 H3O-Q-CH2- 



1273 H3C-4 /-CHr 



1274 HaC-Q-GHr 

1275 H3Q-(^CHr 



1276 HaO-^-CHr 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



' H 




HiC 



H 



? 

c- 

HgCd 



-CHa-N-C- 




-CHa-};}-' 




HO 



-CHj-K}-' 




Br 



.CI 



HO 



-CHa-N- 




2 0 R H -CHa-N- 



H 




H3CO 



HO 




HO 



9 



-CH2-N-C-(_>-F 



,N02 
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Table 1.117 



PCT/US98/23954 



Compd. "^SiCHzlr 
No. ^ ' 



k m n chirality 



"(CH2)^(CH2)qrG-RS 

r5 



1277 O-CHs- 

CHa 

1278 ^CHs- 

CHa 

1279 O-CHr 

CH, 
PH3 

1280 ^CHr 

CHa 
PHa 

1281 ^CHr 

CHa 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



1282 Ch-Q-CHr 2 2 1 

1283 Ct-^^CHr 2 2 1 

1284 CH^^CHr 2 2 1 

1285 CH^^CHr 2 2 1 



1286 "'^NiCMAP-O-*"*- 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH^-I^C- 

H 



-CH^N-C-0 
HaCO 



.a 



9 




Br 



t0 

HO 



H 
H3C 



9 ^^..^X^OCFg 



H 





HO 



PI 



Br 



PI 



HO 



-CH^-N-O 



-CFa 



1287 p,^H^CHr 1 2 0 R 



H 



-CH^-N-C-(J 
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Table 1.118 



Compd. "S-(CH2)r k m n chlrality . 
No. pr ' 



-(CH2)p?-(CH2)5^-R' 



1288 



1289 



1290 



HaCO^^CHr 



12 0 R 



CH3 



CH3 
CH3 



CHrf- 1 2 0 R 



CH3 



CHr 12 0 R 



1291 HaO-Q-CHa- 12 0 R 

1292 H,0-^-CHr 1 2 0 R 



1293 HsO-^-CHr 12 0 R 



H 



H 



H 



H 



H 



H 



-CHa-^|-c■ 



-CHf-N-C- 




PF3 



pCHa 



-CHs-N- 




H2N CH3 

H 

CH3 



-CHf-N- 




H2N Br 
'Fa 




1294 H3< 



CHr 12 0 R 



H 



.CF3 



1295 H^Q-Cy-CWr 12 0 R 



H 



(CH3)3 



1296 HaO-Q-CHT 12 0 R 



H 



9 S^SCHa 



1297 H31 



CHsr 1 2 0 R 



H 



P_y=^CH3 
-CHi-h{-C-^J 

F3C 



1298 HaCO-O-CHr 12 0 R 
Br 



H 




CF3 



138 



wo 99/25686 



PCT/US98/2»54 



TabI 1.119 



Compd. '^S-(CH2)r k m n chirality Ff 
No. Pr 



-(CH2)pl7(CH2)q^-R' 



H3CQ 

1299 H3C0-O"CHr 12 0 R 



1300 



H3C0 

pCHa 



/=\ 12 0 R 



H 



H 



-CHj-N-C- 



ff 



CF3 



OCH3 

1301 H3CO-O-CH2- 1 2 0 R 



1302 



1303 



1304 



H3CO 



CHj- 



1 2 0 R 



H3cq 

HaCO-O-CHr 1 2 0 R 



12 0 R 



H 



H 



H 



H 



H 




9 



CFg 



-CHf-^O-^ 
-CHj-N-C-Q 



1306 



1307 




1305 ^.JK ^ 1 2 0 R 



H3CCH2C) 

H3C(5 
H3CO-Q-CI 



1 2 0 R 



12 0 R 



H 



H 




H 




CF3 



1308 



6> 



CHr 12b R 



H 



-CHJr^|•c• 



PF3 



1309 



HaCQ 

HaCO-Q-CHa- 1 2 0 R 



H 



9 
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Table 1.120 " 

Compd. "V(CH2)r k m n chirallty > -^CHz)^{CH^-R^ 
No. 

1310 hI^-CHt 1 2 0 R H -CHf-N-O 

1311 ^cHr 1 2 0 R h _ch^j^S- 

1312 ^-CHr 12 0 R H. -ch^-J 

1313 Q-CHi- 1 2 0 R H _cH^N- 

1314 °''^^-CH2- 1 2 0 R H -CHr-N-i 

1315 "^^\^CHr 1 2 0 R H -CHg-Nh 

1316 c^^CHr 1 2 0 R H _cH^N. 

1317 c^^!^CH^- 1 2 0 R H -CH^N-O 



H 



1318 ci-O-CHr 1 2 0 R H _c„^j^ 



1319 ci-O-CHr 1 2 0 R H _ch^j^c 



1320 Br-TVcHa- 1 2 0 R H -CHf-N-C- 



CF3 







F3 



pFa 



CF3 



PF3 



PF3 



Fa 
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Table 1.121 

Compd. ^^(CH2)r k m n chlrality R* -(CH2)p|^(CH2)q-G-R6 

1321 CH-(^CHr 12 0 R H -CHs-N-o-^-ci 



1322 ci-^-CHr 12 0 R H -cHz-n-o-^J-'^Hs 

1323 C(-Q-CHf- 1 2 0 R H _cH^NO-(^CI 




1324 ci-Q-CHr 1 2 0 R H -ch^-n-c- ^ 

HO 
O ^ 

1325 CMQ-CHi- 1 2 0 R H -CHf-N- - 



.CH3 





1326 Ch^^CHr 1 2 0 R H -CHf-K}-c 

HO 

1327 Ci-Q-C"*- 1 2 0 R H -CH^N- 

HaN 

1328 HaO-Q-CHr 1 2 0 R H _cH^^|.o-^^C^ 



1329 HaC-TV^"^ 1 2 0 R H -CH2-N-0-O-CH3 



1330 HjC-^^-CHr 1 2 0 • R H -ch^-n-c-Q"^' 

1331 H3C-O-CH2- 1 2 0 R H -CHsr^^c 




HO 
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Table 1.122 



PCrAJS98/23254 



Compd. ^^CHa)}- k m n chirality 



-(CH2)p?-( 



-(CH2)p^(CH2)5<3-R« 



1332 HaC-^^CHr 12 0 R 



H 



1333 H,0-^-CHr 12 0 R 

1334 H,0-^-CHr 1 ^2 0 R 



1335 



1336 



1337 



1338 



1339 



1340 



1341 



CH3 

CH3 

CHs 
PH3 

CH3 
CHa 

CHa 
pHa 

CHa 
pHa 



CHa 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



CHf- 12 0 R 



1342 Cl-Q-CHj- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHf-N- 



Mi 



HO 




N-C-(J-CH3 




-CH^-N-C-^_]^CI 
H 



HO 




-CHf-N- 



9 




HO 



-CHg-M-< 




HjN 

9 



.CHa 



.Br 



-CH^-M-C-^^^CI 
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Table 1.123 



Compd. '^h>-(CH2)r k m n chirality Rf -(CH2)p?-l 
No. PT 



(CH2)p+r(CH2)5-G-R'' 



1343 CF-O-CHr 2 2 1 



H 




-CH^-N-C-(_7-CH3 



1344 Ch-O-CHr 2 2 1 



H 



-CHs-N-C-<_>Cl 




1345 



CHr 2 2 1 



H 



-CHa-N-C- 




Ha 



HI 



1346 O-O^"^ ^ ^ 



H 




HO 



1347 ci-^-CHr 1 2 0 R 



H 



-0Hf-K|-O-€gJ 



1348 



HaO-Q-CH^- 1 2 0 R 



1349 S^"^ 1 2 0 R 
CHs 

1350 Ch-^-CHr 2 2 1 



1351 



1352 H3< 



1353 



CHa 



CHr 12 0 R 



CHr 1 2 0 R 



CHr 1 2 0 R 



H 



H 



H 



H 



H 



H 



-CH^-N-O-y 

-CH;rN-o-y 

-CH2-N-C-y 

o 

o 
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Table 1.124 



Compd. ^^CH2)r k m n chirality *R» 



-(CH2)p?-( 



■(CH2)p^(CH2)q<3-R 



1354 CH-Q-CHr 2 2 1 

1355 ci-^-CHr 12 0 R 



1356 HaO-^^CHr 1 2 0 R 

1357 ^CHr 12 0 R 

CHs 

1358 CH-Q-CHr 2 2 1 - 



1359 



1360 



rt-CHjT 12 0 R 
rt-CHr 12 0 R 



H 



H 



H 



H 



H 



H 



H 



O 



9 




H2N 



-CH^-N-C- 



9 

C- 




-CHr-^J- 




CM 



N 



I 

H2N 




CH3 



0 

IT --CH3 
-CH2-N-C-< 

H l^CHa 
CHa 



1361 HaC-O-CHr 12 0 R 



H 



-CH2-N-C-^_^OCH3 



1362 



1363 



CH3 



^-CHr 1 2 0 R 



CH3 

CH3 



^-CHr 1 2 0 R 
CH3 



1364 H3C-^)-CHr 12 0 R 



H 



H 



-CHr-N-c-{_) 



9H3 

CHa 



9 

-CH^N-C 
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Table 1.125 



Compd. '^S-(CH2)r k m n chirality > -^OHzlff-^ 
No. rS^ ' ^' "^rS 



-q6 



(CH2)p^(CH2)q-G-R' 



1365 



1366 



PH3 



CHr 12 0 R 



1367 Ha 



-CHf-N-C-^ 
HaC 



CH3 

rt-CHr 1 2 0 R H -CH2-{j-C-(3-CH3 

CH3 



CHr 12 0 R H ; -CHi-N-C-^]^CH3 



1368 ci-^-CHr 1 2 0 R 

1369 Ci-O^"^ 12 0 R 

1370 ci-^^CHr 12 0 R 

1371 Ci-Q-CHr 12 0 R 

1372 Ci-Q-CHr 12 0 R 



1373 HaC-O-C'^i" 12 0 R 



1374 HaO-^^CHr 1 2 0 R 



1375 Hji 



CHa- 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



-CH^-^|■ 



CFa 



CI 



F3CCH2O 
-CHr-N-C-y 

-CHa-N-C-Q 

9 




F3CCH2O 



F3 

Cl 



PCH2CF3 



-CHa-N-O-fl) 
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Table 1.126 



Compd. "S-(CH2)r k m n chirallty -(CH2)pt-(CH2)q-G-R 
No. ' 



1376 H,oOc^ 1 2 0 R H _^^?^~^ 



1377 HjO-iVcHa- 1 2 0 R H 



1378 ^CH2- 1 2 0 R H *-CHf-N-0-rt-Ci 



1379 



1380 



H 

^^CHf 12 0 R H -CHi-N-O-^ 



CHa 
PHa 



1381 ^CMr 1 2 0 R H 



CHs 



1382 p-CH^ 1 2 0 R H 

CHg 



CH3 

PCH2CF3 



FdCCHjO 



g^CHr 1 2 0 R H -CHf-NhC-fjf 

CHa 
CH3 





_ O /CFa 

1383 a-^/-CHr 2 2 1 - H -CHa-N-c--(_^ci 

1384 CH^-CHj- 2 2 1 - H -cHj-N-C-Qf 

1385 ChQ^CH. 2 2 1 - H _^^Jl^f^ 

1386 CH^CH^ 2 2 1- H -c^Jc^ 
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Table 1.127 



PCTA)S98/232S4 



Compd. RS-(CH2)r 
No. ^ 



k m n chirality 



-(CH2)p|-( 



-(CH2)pt-(CH2)5-Q-R' 



1387 



1388 



1389 



1390 



1391 



1392 



1396 



1397 



PH3 

CH3 
PH3 

CH3 
PH3 

HsQ pH3 



HsC CH3' 
HaC-^y-CHr 

HaO-^^CHr 



1393 HjCch^-Q-chj- 



1395 HjC=CH-^^-CHa- 



Bi-^-CHg- 



2 0 R 



2 0 R 



.2 0 R 



2 0 R 



2 0 R 



2 O R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



9 ^C(CH3)3 
-CHa-M-O-f J. 
H 

CH3 



-CHa-N-i 



N 

6 



-CHj-N-C 



-CHr-N- 



.CF3 
PF3 




-CHa-N-o-<J 



-CHg-N-C- 



-CHa-N- 
H 





9 



-CHf-hj-C- 



PF3 



PF3 
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Table 1.128 



Compd. R^cHaV" k m n chirality 



-(CH2)p^l 



(CH2)q-Q-R^ 



1398 



1 2 0 R 



H 




1399 



f Ha 

O-^^CH- 12 0 R 



1400 ch-Q-CH- 



12 0 R 



H 



H 



.CF3 



1401 H30-{^CHr 12 0 R 

1402 HgO-Q-CHi- 12 0 R 



M 



H 



H 



9 M^"' 



H2N 0CH3 

9 



1403 HaO-^^CHa- 1 2 0 R H -chj-N-C-Qn 



1404 HaO-^^CHr 12 0 R 



H 



1405 H30-O~C"2" 12 0 R 



-ch^I^c-hQ 



1406 HgO-^-CHa- 12 0 R 



H 



-CHjrN-O 



> /H3 
;-<] 



1407 HaO-Q-CHr 12 0 R 



H 



H^CH2S . 



1408 HaO-O-CHr 12 0 R 



H 
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Table 1.129 
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Compd. RS-(CH2)r k m n chirality R' 
No. 



-(CH2)p|-( 



-(CH2)p-f7(CH2)q-Q-R' 



1409 HgC-^^CHr 12 0 R 



1410 



CHa 



CHr 12 0 R 



1411 CI-Q-CHr 12 0 R 



1412 HaO-O-CHs- 12 0 R 



1413 S/^"^ 12 0 R 
CHa 

1414 O-^^CHr 2 2 1 



1415 Ch-iVcHr 12 0 R 



1416 HaC-Q-CHr 12 0 R 

PH, 

1417 12 0 R 
CHa 

1418 ci-Q-CHr 2 2 1 



1419 Ci-Q-CHr 12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHs-N-C-^ 



9 



-CHs-N-C-Q 



-CHj-N-' 



o 



-CHg-l 



HjC-O-NH 
O 



-CH^I 



O 




9 



5CN 



3CN 




9 



iCN 



H2N 



5CN 
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Table 1.130 



Compd. R V(CH2)r k m n chlrality 
No. R*^ 



-(CH2)^( 



-(CH2)ptr(CH2)q-G-R" 

R5 



1420 HaO-^^CHr 12 0 R 



1421 



1425 



CH3 



CHr 12 0 R 



1422 cK >-CHr 2 2 1 



1423 Ci-^-CHa- 12 0 R 

1424 H30-(]^CHr 12 0 R 



CH3 



12 0 R 



H 



H 



H 



H 



H 



H 



9 /SH 
H2N 



-CH^-N-C- 




-CH2-N-O 



1426 CI-Q-CH2- 2 2 1 



1427 Ci-O-CHa- 2 2 1 



1428 Ch-O-CHr 2 2 1 



1429 HiCCHiO-Q-CHr 2 2 1 



1430 P"^"^^ 2 2 1 



H 



H 



H 



H 



H 



-CHs-N-O-0 
H3O-NH 



-CH2-N- 



9 





C- 
H2N 

9 

H2N 




Br 
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Table 1.131 



Compd. ^ >-(CH2)r k m n chirality 
No. 



-(CH2)pl7{ 



■(CH2)p47(CH2)q^^R® 



1431 H|CCH20-^-CHr 2 2 1 



1432 2 2 1 



1433 HiCCHaO-Q-CHr 2; 2 1 



1434 H»ccH20-Q-CHr 2 2 1 



1435 H>ccH4-0-CHr 2 2 1 



1436 (HiChCH-Q-CHa- 2 2 1 



1437 H,P(»y,P-Q-c«,- 2 2 1 



1438 H.ccHj-Q-CHr 2 2 1 



1 439 (H»c)aCH-^-CHr 2 2 1 



1440 H,C(CH,»/>-^^CHa- 2 2 1 



1441 HsCS-^-CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H2N 



-CH2-N-O 




Br 



-CHa-i 



H2N 



CHfQ-OCHjCHi 



-CH«-I 



CHf^^-OCH*CHi 




C" 



H2N 



-CH^-N-C--^ 
HzN 



-CHz-t^j-C- 



c- 




Br 



.Br 



H2N 




.Br 



.Br 
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Table 1.132 



Compd. "h>-(CH2)r k m n chirality -(CH2)p|-(CH2)5-G-R6 
No. •'ns 



1442 HiCCHi-Q-CHj- 2 2 1 



1443 (HfihCH-^^wr 2 2 1 



1444 H,c(CHj)/)-Q-cHj- 2 2 1 s - 



1445 H,ccH2-^-CH4- 2 2 1 



1446 {HiC)aC»-(3-CHr 2 2 1 



1447 H«c(c»yp-^-cH,- 2 2 1 



1448 HiCS-Q-CHr 2 2 1 



1449 HjCCHa-^^CHj- 2 2 1 



1450 (HiChCH-^-CHr 2 2 1 



1451 (H,ccHj/i-(]^-cH,- 2 2 1 



1452 




HaCO-6, >-CH,- 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



CHr^-CHjCm 




CHr^|^-o(CHj)aCHj 

CHr^^-CHaCHi 
CHr^_y-CH(CHsh 



-CHr-i 



-CHj-1 



'cHr^^-0(CH2)aCHi 



CHr^^-scj-b 
PF3 



9 



9 



pF3 



H 
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Table 1.133 

^^(CH2)r k m n chirallty -(CH2)^(CH2)5^-r6 

1453 H,c(CHAP-0-"»- 2 2.1 - H .cHsrN-c-{^ ^ 

1454 H,CCHaO-Q-CHr 2 2 1 - H ^cH^-hj-c-^ ^ 



1455 



1458 



H3CO g CF3 

HO-Q-CHr 2 2 1 - H r -CHr-N-6-O 



1456 ^jP-C"^ 2 2 1 - H .CH^.^^* 



1457 (CHsfeN-^-CHi- 2 2 1 - H 



HO-Q-C 




H2N 

.CI 



Z^OHr 2 2 1.. H -CH^^rc>H0 



H2N 

.Br 



1459 (HaCfcN-Q-CHa- 2 2 1 - H -C«2-N-C-^ 



1460 ur^T^cur 2 2 1 • H -CH^rN" 



HaN 




H9N 



H3CQ -cH^J-rf 

1461 «;:5.c„, 2 2 1. H K^v^K, 

1462 Ii^^;}-cHr 2 2 1- H 



CHf^^OH 

.CF, 



1463 a-Q-CHr 2 1 1 - H _ch^n-?-^ 
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Table 1.134 



PCT/US98/23254 



Compd. RV(CH2)r 

NO. ^' 



k m n chirality P? 



-(CH2)p|-(CH2)5-G-R6 



1464 Ch\ )-CHr 2 1 1 



1465 Ch-^y-CHi- 2 1 1 

1466 ChQ-ch2- 2 1 1 



H 



H 



H 



-CH^-N-O 



F3C 




.CFa 



.Br 



1467 a-^y-CHg- 2 1 1 



H 



.CI 



1468 Ci-^-CHa- 2 1 1 

1469 CH-^^CHr 2 1 1 



1470 Ch-^^CHr 2 1 1 



1471 CH-4 >-CHr 2 1 1 



1472 



JpHs 



12 0 R 



H 



H 



H 



H 



H 



-CHg-N-C- 




O2 



F 

-CH2-N-0-^_/^ 



-CHj-N-i 



pFg 



1473 



"X^CHr 12 0 R 



Q 



1474 12 0 R 

CH3 



H 



H 



-CHa-N-C- 



9 



-CH^-N-O 



.CF3 



PF3 
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TabI 1.135 

No. R*^ R^ 




1476 

Bi 



Bi 

1477 



1478 BrAJL Q 1 2 0 R H 



1479 HjCK ^CHr 1 2 0 R H 
CHa 



,CH3 

1481 HaO-^y-CHr 12 0 R H 
HaC 



1482 \VcHs- 1 2 0 R H 



1484 ^j^\>-cH^ 1 2 0 R H 




1475 VV'q 12 0 R H 

Blv c o 



yy^»r 1 2 0 R H _cH,-N-t^ 



CHr -CHr-N-o 




■3 



CH3 . pfs 

1480 H,C-0-C"^- 1 2 0 R H -cH^j^^ 



H 



-CH^rvj-c- 






1483 1]]^)^^"^ 1 2 0 R H .cHi-Jo-^' 



-CH^N-O 




1485 HaC-Q-CHa- 1 2 0 R H -cHj-N-O 
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Tabi 1.136 

Compd. '^V(CH2)r k m n chirality ' R» -(CH2)^(CH2)5<3-r6 
No. pr rs 



1486 HaO-Q-CHr 12 0 R H -CH^-N-r' 



1490 HaO-^^CHr 12 0 R 




H 




.OCH3 



1487 HgC-Q"^"*" 12 0 R H -cHjtN-C 



H2N 

I 




H2N CI 



1488 HzQ-r^^-CHf 12 0 R H —QHg—M- 

1489 HaC-Q-CHr 1 2 0 R H _cHs-N-&-0 



-CHa-N- 



9 '^"^ 



1491 H3(>0-CHr 1 2 0 R H -CH^M-?-5° 

r> ,N02 

1492 HaO-^-CHr 1 2 0 R H -ch^n-S-O 

N 




1493 ^CHr 1 2 0 R H 

CH3 

1494 ^cHr 1 2 0 R H -c"=^[r^^;;^ 



CH3 

^CHr 1 2 0 R H -CHz-w-o-^^ ' 

CH3 H3C 

H3 y 



1495 



1496 1 2 0 R H -CH2-^}-c-^9 

CHj . H3C 
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Table 1.137 



No. 



k m n chiraiity PP 



-(CH2)^(CH2)5^-r6 



PH3 

1497 

CHa 
PH, 

1498 ^-CHr 

CH3 
PH3 

1499 ^-CHa- 

CH, 
PH, 

1500 ^-C"?- 

CH, 

PH3 

1501 

CHa 

PH3 

1502 ^-CHr 

CH3 
PH3 

1503 ^-CM*- 

CH3 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 



H 



p CH3 
H HaC-T *CH3 



-CH*-N-0 
H 



CHa 



;-l<l 



0CH3 

-CH^-hhC— <J 



-CH^-N-O-O 



Q OCHF2 




1504 HaW-^-CHj- 12 0 R 



1505 



12 0 R 



1506 Ch-^-CHr 2 1 1 



1507 cK >-CHr 2 1 1 



H 



H 



H 



H 



H 




9 



9 



H2N 

9 H 

-CHr-N-c-^ 
H2N 




Br 
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TabI 1.138 



Compd. ^S-(CH2)r k m n chirality 
No. ' 



-(CH2)^( 



-(CH2)5i-(CH2)5-G-Rfi 



1508 C^-0~^"^ ^ ^ ^ 



1509 ci-O-CHr 2 1 1 



1510 CH-^-CHa- 2 1 1 

1511 ci-Q-CHi- 2 1 1 

1512 CH-Q-CHr 2 1 1 

1513 ci-^-CHr 2 1 1 



1514 (H3CCtyaN-(^^-CH^- 2 2 1 



1515 



H3C0-^_^CHa- 



2 2 1 



1516 (HsPCHJaN-^-CHf 2 2 1 



^5^7 Hacd^CH^ 2 2 1 



HQ 



^518 HaCO-Q-CHj- 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH^-N-O 




-CHa-N-o-(^~^ 
-CHr-N-o-^ 

H2N 

-CHs-N-C-y 



9 




H2N 




H2N 
HaN 




HaN 



Br 



.OH 

(x:Hi 
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Table 1.139 



PCr/US98a3254 



Compd. "V(CH2)p k m n chirallty ' 
No. vr 



■(CH2)p^-(CH2)q-G-R« 



^^^^ HaCO^^-CHr 



2 2 1 



1520 Br-^VcHr 12 0 R 



H 



-CHj-N-' 



-CH2-N- 



p 



.Br 



1521 HaCO-^^CHr 12 0 R 



H 




1522 



CHs- 12 0 R 



H 



Br 



1523 



H3( 




H3CO-4. /-CHf- 



12 0 R 



H 



HaCq 

1524 .... >-\ 1 2 0 R 



HO-Q- 



CHr 



H 



1525 Br-^^CHf- 12 0 R 



H 



-CHa-N-O 



9 



1526 HaCO-^^-CHr 12 0 R 



H 



PCF3 



1527 



1528 



CHr 12 0 R 



12 0 R 



H 



H 



-CH^-N-C-^ 



pCFj 



-CHf-hj-C- 



9 




•OCFa 



1529 



Hal 




12 0 R 



H 



9 /=^^^ 
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Table 1.140 



Compd. "S-(CH2)r k m n chirallty ' R" -(CH2)^(CH2)q^-R^ 
No. Pr °^ 



1530 Br-O-CHr 12 0 R 



1532 



1533 



1531 HaCO-^-CHa- 12 0 R 




H3CC) 
HaCO-^^-CHr 



H3CC) 



1534 Ho_^cHr 



9"a- 12 0 R 



12 0 R 



12 0 R 



H 



H 



H 



H 



H 



rs' 



-CH2-N-C- 




-CH2-N-O 




-CH^-N-C- ^ ^, 




PF3 

) 
F 

> 
F 

CFg 



-CHa-N- 




-CHa-N-O-0 



r- 

PF3 

F 

CF3 



1535 Bi 



12 0 R 



H 



-CHa-N-i 



9 



1536 HaCO-Q-CHjT 1 2 0 



H 



.CFa 



1537 g^-^ 1 2 0 R 



H 



-CHjrN-O 



HaCq 



■•538 HaCO-Q-CHr 



12 0 R 



H 



1539 



HO-^^CHr 



1540 B^-O-CHr 12 0 R 



H 



H 



9 



CF3 



-CHj-N-C- 



-CHa-N-C-0-F 
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Table 1.141 



^T^' R^^^"2)r k m n chirality " -(CH2)^(CH2)5^-R« 

1541 HgCO-Q-CHi- 1 2 0 R H -cHj-N-C-^-F 



1543 



1542 p-A_/-C"i" 12 0 R 




F F 
.Br 



F 

.CFa 




F 

.CF, 



HaCq p CF3 

H3CO-^}-o— ■> 2 O4 R H _ch2-n-o-([Vf 

* f 

HaCq p _^F3 

1544 Ho^Q_cH^ 1 2 0 R H -CH^-W-C 

1545 ""X^CH^ 1 2 0 R H ^ff ''''' 




1546 HaCO-^^^CHs- 1 2 0 R H • 



1547 H3CCH0-CH^ 12 0 R H _^^J^ 

Br " 

1548 HaC-Q-CHr 1 2 0 R H -CHs-N-c>~r]^ 

H3U Ljj ' 




Fa 



1549 HaO-^^CHr 1 2 0 R H -CH^-N-CXj^ 



P JDH=C(CH3)2 
CH3 



HaC 



1550 HaO-Q-CHr 1 2 0 R h p jr®-{r0-«="3 



1551 HaO-O-CHr 1 2 0 R H 9 ,2? 

-cH2-|:j-c-\_/ 



"'«-N(CHiCH20H)2 
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Table 1.142 



Compd. ^S-(CH2)r k m n chirality ' R= -(CH2)p-F-(CH2)qK3-R6 
No. ?r ' 



1552 HaC-Q-CHr 

1553 HaC-Q-CHr 

1554 H3C-Q-CH2- 

1555 HaO-^-CHf- 

1556 H3 

1557 HaO-^-CHr 

1558 HaO-Q-CHr 

1559 HaO-Q-CHr 

1560 HaO-Q-CHr 

1561 HaC-Q-CHr 

1562 HaC-^^CHr 



2 0 R H _cH^j|C-(^ 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



:H 



H 



H 



H 



H 



H 



H 



H 



H 



9 L >CH3 
-CH2-N-C5-r 



H3C 




H3 



H3C 



H3C 
9 /*.N 



H3C r^CHg 



H jrN 

HaC 



-CH2-N-0-^>N 



-CHi-NhO-<j:g|| 
CH3 



9 



-CHf-N-C-^ 



OgN OCH3 
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Tab! 1.143 



Compd. '^S-(CH2)r k m n chirality 
No. 



1563 H3O-Q-CH2- 



1564 »3C-\ h-CHi- 



1565 



1566 



1567 



1568 



1569 



CH, 
CHa 

CHa 
CH3 

CHa 

CH3 



CHr 



CHr 



CHa 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



1570 H^s-Q-CHr 2 2 1 



1571 HsCS-O-CHr 2 2 1 



1572 0?-0-CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-(CH2)p|-( 



;-Q6 



-(CH2)p-h-(CH2)^G-R 
R* 



a 

-CH|-JfO-0 

-CH^N-O-^^CI 
H3CO 

-CH2~N-0 

O2N OCH3 

Si 



-CH2-^H:' 



9 

C- 

H2N 



-CH^-hj-C- 




F3 



-CHa-N-C- 




1573 Hi«»0.|5-Q.o.r 2 2 1 



H 



9 



-CHsr^^c• 
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Table 1.144 



Compd. '^/>-(CH2)r k m n chirality P? 
No, Pr 



■(CH2)p|-(CH2)5^-R« 



1574 Hi«K>ir^>°*«- 2 2 1 



H 



-CHf-N-C- 



.CFa 



1575 ci-Om1-0-ch^ 2 2 1 



H 



9 




1576 cCn-?-0-ch«- 2 2 1 



H 



-CHi-N-C 



1577 H0(c»yr|f?-0'"^ ^ ^ 



H 



H 




1578 ""^^-jj-S-Q-cHf 2.2 1 



H 



1579 



2 2 1 



H 



CF3 



? /=\ _._ 2 2 1 



1580 Q-N-o-Q-cH, 



1581 Ch-^-CHr 2 2 1 

1582 Ci-(^CHr 2 2 1 

1583 ci-^^CHr 1 2 0 R 

1584 ci-Q-CHr 12 0 R 



H 



H 



H 



H 



H 



-CH^-N-C- 




O O 



-CHf-N-O 




O 
H2N 

9 
& 

HgN 



Fa 




pCFa 
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Table 1.145 



po^Pd- ^^CH2)r k m n chirality 



-(CH2)p?7i 



;-d6 



rt7(CH2)q^-R' 
R5 



1585 ct-^^CHr 12 0 R 



H 




-CHiTN-C , , 
H N=N 



1586 Ch-Q-CHr 12 0 R 



H 



9 




1587 Ci-^^-CHr 12 0 R 



H 



9 



-cjviJ-c-i;^ 




1588 O-Q-CHr 12 0 R 



H 



rCHj-N- 



CH3 



1589 HsO-Q-CHr 12 0 R 

1590 HaO-Q-CHr 12 0 R 



H 



H 



-CHi-N-( 



»2*i 




pFa 



-CHs-N- 




1591 HgC-^^CHr 12 0 R 



H 



1592 HgC-O-CHr 12 0 R 



H 




9 



1593 HsO-O-CHa- 12 0 R 



1594 



1595 



rt-CHr 1 2 0 R 
CH3 

rt-CHr 12 0 R 



H 



H 



H 



-CH^-N-C- 




H2N 

9 




.CFa 



pCFg 
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Table 1.146 



Compd. "S-(CH2)r k m n chirality ' -(CH2)p-f-(CH2)q-G-R' 
No. Pr °^ 



-(CH2)p|-( 



i-Q6 



1596 



1597 



1598 



1599 



1600 



CH3 
CH3 

J5H3 

CH3 

pHa 
CH3 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



d-Qh-CHr 2 2 1 



1601 O-^-CHa- 2 2 



H 



H 



H 



H 



H 



-CH^-N- 



9 




.CI 



9 



9 ^K*^"' 




9 




PF3 



pCFa 



1602 Cf-^-CHa- 2 2 1 



H 



H 



,Br 



1603 Ci-Q-CHf- 2 2 1 



H 



1604 



CI-^-CHf- 2 2 1 



H 



-CH2- 



H 



1605 



CH-^-CHr 2 2 1 



H 



9 

-CHf-N-C- 



.CH3 



1606 Ci 



t~Q-CHr 12 0 R 



H 



-CHi-N-C 




,SCF3 



166 



wo 99/25686 



PCTAJS9»23254 



Table 1.147 



Compd. ^S-iCHzk- k m n chirality 
No. Pr 



-(CH2)p|-(CH2)qK3-R6 



1607 HaC-Q-CHs- 1 2 0 R 



H 



H 




1CF3 



1608 



CHa 



CHf- 12 0 R 



1609 cy-i}-C»i- 2 2 1 



H 



H 



9 



-CH^N-O 





ICF3 



161 



. CF3 



0 O-UrlQ-O^ 



2 2 1 



H 



9 



H 




1611 c^^>|X{>cHr 2 2 1 



H 



1612 iv»icHi,-{3-0-»*- 2 2 1 



H 




1613 ^o^tO-o^ 2 2 



H 




•=3 



1614 FaP 



CHr 1 2 0 R 



H 



1615 F^S-O-CHsr 2 2 1 



H 



9 



-CH2-r|-c- 



1616 FaCS-O-CHr 2 2 1 



1617 F^S-Q-CHr 2 2 



H 



H 




9 
9 

c- 

HzN 




.CI 



Br 
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Table 1.148 



Compd. ^S-(CH2)r k m n chirallty 
No. Pr 



-(CH2)p|-( 



■(CH2)pi-(CH2)q-G-R* 



12 0 R 



H 



9 



.Br 



1619 



12 0 R 



H 



-CHj-N-C- 



1620 



H3CO-^_^CHf- 



12 0 R 



1621 /=\ 1 2 0 R 



H 



H 



-CHa-N-C- 




,CF3 

) 

F 

pFa 



-CH2-N-C-<' VF 



1622 12 0 R 



HaCO-^^CHr 



H 



-CHf-N^-^-F 



1623 HO-^^CHf 12 0 R 



H 



-CHf-N-&-(3 



1624 HO-^^CHr 12 0 R 



H 



-CHs-N-C- 



PCF3 



1625 HO-^^CHr 12 0 R 



H 



9 



-CHs-N-O 




Fa 



1626 HO-^^CHr 12 0 R 



H 




1627 HO-^-CHa- 1 2 0 



1628 H^S-O-CH*- 12 0 R 



H 



H 



F 

pFa 
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Table 1.149 



Compd. ^^CH2)r k m n chirality R' 



.-(CH2)f|-( 



;-q6 



1629 HiCS-^-CHr 



1630 



1632 



1633 



1637 



1638 



1639 



1631 HjNCHr-^^Hr 



CFr-^>-CHr 



H^C 




NC-4 >-CHg- 



1634 (HsciiCJt-^^CHr 



1635 H3O-4 J-CHr 



1636 HaC-^-CHr 



CH3 



CH3 
H3 




CH3 



2 0 R 



2 0 R 



2 0 • R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



■(CH2)5-1-(CH2)5-G-R 
R^ 




-CHv-N-O-C >-F 
H 



9^' 



-CH2-^|•C■ 



-CHi-N-C- 



-CHa-N-' 



.CF3 



.CF3 



PFa 



H -CHg-N-C-(3-C(CH3)3 



H3C -CH3 



-CHa-N-C- 




2 0 R H -CH2-p{-0-Q-(CH2)4CH3 

2 0 R H -CH^-N-O-Q-CXCHjjaCHi 



-CHr-JfO-^^JJ-O-OCHaCHj 



CHa 



H2N 
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Table 1.150 



Compd. RS-(CH2)r k m n chirallty > 
No. ' 



-(CH2kfr( 



;-q6 



-(CH2)^(CH2)5^-R' 



1640 



1641 



1642 



1643 



1644 



1646 



CHa 

CHa 
PHa 

CHa 
CHa 

CH3 
p-CHr 

CHa 



CHr 12 0 R 



1 2 0 R 



12 0 R 



12 0 R 



12 0 R 



1645 g-0-CH^- 12 0 R 



CHg- 



12 0 R 



H 



H 



H 



H 



H 



H y^sf H 



9 



H -CH2-J^0-^-0CfaCHCIF 



■CHf-fj- 
62 



-CHs-^^-c■ 

H 





-CHs-N-0-^-0-^ 



-CH2-N-1 

H 




9 



-CH^Pt 




9 



F3 



1647 fWoyrO^" ^ ^ ^ 



H 



-CHr-N- 



.CF3 



1648 ►t,c(CHj)f-Q-cn,- 12 0 R 



H 



-CHf-JJ-' 



1649 B,c(CHs)i-Q-CH,- 2 2 1 



H 



-CHf-N-O 




PF3 



1650 H,C(CHji-0^" ^ ° 



H 



-CH^N- 



9 



pFa 
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Compd. "S-(CH2)r k m n chirality ' -(CH2)p?-(CH2)5-G-R 
No. "5 



1651 H,c(c»Wr-Q-cH,- 2 2 1 



1652 H,c(oyr-0-cH,- 2 2 1 



1653 H»c(CH,)<-0^- 2 2 1 



1654 »y;(oya-^)-cH»- 2 2 1 



1655 HiC(CH»)i-0^" 2 2 



1656 H,c((»yj-Q-CH,- 2 2 1 



1657 H,P(o«i-0-cH2- 2 2 1 



1658 H,c(CHdi-Q-CH,- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



.Br 



-CHf-N-C- 



9 
C- 

H2N 




-CHrlJC-p 

CHf^_/-JCHjhCHi 



H2N 




H2N 

-CHf-N-0-{_^ 



1659 Ch-O-CHr 2 2 1 



1660 Br-^^CHr 12 0 R 

1661 Br-^^-CHr 12 0 R 



H 



H 



H 



HzN CI 



-CHj-N-O 




9 



9 

HaN 




.OCFa 
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Table 1.152 



Compd. RS-(CH2)r k m n chirality 
No. Pr 



-(CH2)p¥-(CH2)q-G-R6 



1662 Br-Q-CHr 12 0 R 

1663 Bi—Q-CHa- 12 0 R 

1664 HgCa-^-CHa- 2 2 1, 

1665 H^&-Q-CHa- 2 2 1 

1666 HipS-^-CHr 2 2 1 



1667 HiCCHi-Q-CHs- 2 2 1 



H 



H 



H 



H 



H 



H 




-CH^N-C- 



9 
P 




H2N 



ff 
C- 





H2N 



1668 H»ccH4-0~^" 2 ^ 



1669 »<,ccH4-Q-CHi- 2 2 1 



H 



H 




H2N 

9 




H2N 



1670 KiCCHa-^^-CHa- 2 2 1 



1671 HiCCHr-Q-CHr 2 2 1 



1672 HiCCHi-Q-CHi- 2 2 1 



H 



H 



H 



-CH^-j^' 




H2N 



-CHfN-O-Q 




CFj 
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Table 1.153 



PCT/UI»8/23254 



Compd. RS-(CH2)r k m n chirality 
No. R*^ ' 



-(CH2)pf-(CH2)5^-R6 



1 673 HiCCHa-Q-CHj- 2 2 1 



H 



1674 I^-O"^^ ^ ^ ^ 



H 



1675 l^-O-CHr 2 2 1 

1676 F^-(]^-CHr 2 2 1 

1677 F-O-CHr 2 2 1 



1678 



CHr 2 2 1 



1679 F-O-CHr 2 2 1 



1680 



CHg- 2 2 1 



1681 F-^-CH«- 2 2 1 

1682 P-^y-CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 




H2N 




^10 

H2N 



^ H 




-CH2-^j■ 



H2N 
H2N . 




.CI 



H2N 



9 



H2N 



.Br 



-CHr-W-C-^_>-CI 
H 




1683 0-K"^"0"°^ ^ ^ ^ 



H 
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Table 1.154 



PCT/US98/23254 



Compd. ^S-(CH2)r k m n chlrality " F*" 
No. 



1684 O-^tO^- 2 2 1 



1685 0"{t°"0^ 



1686 O"fr^0~**^ 



2 2 1 



2 2 1 



1687 



OU^CH^ 2 2 1 



1688 0-{}-^-0^ 



1689 cy-^^-Q-^ 



1690 0'{t^"0^ 



1691 o-ir^-0-°^ 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



-(CH2)p?-i 



,p, (CH2)5rG-R 




HzN 



-CHa-N- 




-CHf-N-C- 
HaN 






pCFg 



H2N 




H2N 



1692 



,CH3 



2 0 R 



1693 - 1 2 0 R 



CHf 



1694 - /=^"l- 1 2 0 R 



HgC- 



H 



H 




■C- 
H2N 



-CHr-N-c- 
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Table 1.155 ' 

Compd. '^V(CH2)r k m n chirality ' -(CH2)p|-(CH2)q-G-R« 
No. ' 



1695 .rUrCl^ 1 2 0 R H -cH^^^c- 



1696 



1699 



.CH3 



CHg- 



HaO-^y-CHs- 




1705 CI 




H2N 



1 2 0 R H -CHs-N- 



9 




HaN 




1698 „,.7-Cm, 1 2 0 R H -CHc-;^ 



9 




1 2 0 R H -CH2-{|0 



HzN 

.CF3 




H2N 

.Br 



1700 HaC-^X 1 2 0 R H -CH^S-^^C. 

1701 ^to=CH^O-K:H^ 1 2 0 R H -CHi-Nj-c 




1702 H,co\ ^CHr 1 2 0 R H -ch^tN-^ 



HzN 

Fa 




CHa- 1 2 0 R H -CH^-N-^"* 



Fa 



1703 



1704 HoQ-CHr 1 2 0 R H -CH^[|- 




H2N 




CF3 

H2N 
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PCTAJS98/Z3254 



Table 1.156 

Compd. '^^CH2)r k m n chirality 



1707 



s-Q-CHr 1 2 0 R 



1708 ^ HiCCHj- 



^-Q-CHr 1 2 0 R 



1709 (HiOaCI 



H3I 



H-Q-CHr 1 2 0 R 




1710 Br-^ >^CHr 
H3C 



1711 



1712 



H3CCH20^ 



H2- 



1 2 0 R 



12 0 R 



12 0 R 



1 



71-^ "'W 1 2 0 R 



1714 HaCO^^^CHr 1 2 0 R 



1715 




1 2 0 R 



CHr 



1716 rQ-'^ 1 2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-(CH2)p%(CH2)q^-R' 
R* 




-CHf-|*-C- 




9 
C- 

H2N 




CF3 



9 



-CHa-N- 



H 




9 



PF3 



PF3 



PF3 



pFa 



CF3 



PF3 



176 



wo 99/25686 

Table 1.157 



PCT/US98a3254 



Compd: '^V(CH2)r 
No. ' 



Ic m n chiraiity 



-(CH2)p|-(CH2)5K3-R« 



1717 



1718 



1719 



1720 



1722 



1723 



1724 



1725 



.0CH3 
HaCO-i^-CHr 



a 



CH3 



H>CX>-<S 



CHs 



1721 K,CCHf-Q-CHf 



_JCH3 
HaO-^y-CHr 



HaC-O-CHr 
H3C 

1726 ti,ccHr-0-CH4- 



1727 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



9 



ff 



9 



PF3 



PF3 



-CH2-^^^ 







ff 



-CHa-hj-o 




F 

PF3 

F 
F 

CF3 



F 
PF3 



.CF3 
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Table 1.158 

Compd. R^cH2)r k m n chirality 'r» -(CH2)p^-(CH2)q<3-R« 

IMO* n 



1728 



1730 



1731 



1738 



CP"^"^ 1 2 0 R H _c„^^t^ 



1729 HaC-Q-C^- 1 2 0 R H 



1732 HOCHi-^^Oig- 12 0 R 



H 



"■"^Vo^r 12 0 R H ^ ^ 

H ^ H 





1733 f^^^^^^ 1 2 0 R H -CHr-N-Q 




PF3 



1734 H^s-^^CHr 1 2 0 R H -ch^n-o-^^--f 



H >=< 

F 



3 



1735 HjCCHs-^^--CHr 1 2 0 R H -CHr-|;|-< 

1736 g^^^^"^ 1 2 0 R H -CH^rN-o 



,CH3 

1737 „3C^CH^ 1 2 0 R H -CHa-r^ 




F . 
.CF3 




F 

P3 




y PF3 

j^o^^CHr 1 2 0 R H ~^"2~{:}'^^~'Q~'' 



H3C F 
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Table 1.159 



Compd. RS.(CH2)r k m n chirallty 
No. ^ 



-(CH2)p|-(CH2)q-G-Rfi 
r5 



1739 (HfihCH-^ywr 



1740 




1741 HaCS-Q-CHs- 



1742 W 



1743 



1744 



1745 



/;h3 

-CHf- 

HaC 



HaC-^-C 



1746 (HiCfeCH-^-CHr 



1747 



1748 t\,ccHi-^y-o\r 



1749 




Ha 



2 0 R 



2 0 R 



2 0 . R 



i2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHa-N- 



.Br 



.Br 



-CHf-N-C-^ 



-CHa-N-C- 



9 



.Br 



.Br 



-CHr-j|c- 




9 

c- 
H2N 

c- 



Br 



,Br 





.Br 



9r 



H2N 
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Table 1.160 



^ nT*^' R2^^^"2)r k m n chirality R' 



-(CH2)p|- 



(CH2)pt-(CH2)5-G-R« 



1750 



12 0 R 



H 



.OCF, 



1751 H3CS-\ >-CHr 1 2 0 R 



pCFa 



1752 H>ccHa-Q-CHj- 1 2 0 R 



H 



— CH^-N-O 



.OCF3 



1753 



CHi- 12 0 R 



H 



-CH^r>j-c- 



.0CF3 



PH3 

''^^ H3C-r1-CH^ 1 2 0 R 



H 



pCFg 



JCH3 

1755 HaC-^y^-CHs- 12 0 R 



H 



— CH^N- 



pCFa 



1 756 (HiCteCH-^^CHa- 1 2 0 R 



H 



9 



pCFg 




1759 HjC-^^CHr 12 0 R 



1760 HjO-^^CHj- 



12 0 R 



H 



H 



H 



H 



-CH2-N-0 
1 



<H«H, 



-CH2-|«|-C-^^0C H, 
Q 

CFjCHCIF 
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TabI 1.161 



PCTAJS98/23254 



Compd. R V(CH2)r k m n chirality ' R' -(CHate^-CCHgfe-G-R 
No. R*^ R® 



-d6 



1761 HiC-i >-CHr 12 0 R 



1762 



PHa 



CHr 12 0 R 



CHg 

1763 O"^"^ 



2 2 0 



H 



H 



H 



-CHar-}^ 



a 



PCH2CH3 



1764 O"^"^ 2 2 0 

1765 ^)-CHi- 2 2 0 



1766 O"*^"^ 2 2 0 



1767 



)-cn-r 1 3 1 



H 



H 



H 



H 



— CH2CHr^*- 



Q DCH2CH3 



CH2CH(CH3)2 



PCH2CH3 



CHaCHCCHafe 



PCH2CH3 



-CHf-N-C- 



pCHjCHa 



1768 Ch-Q-CHr 1 3 



1769 



1770 



1771 



rt-CHa- 12 0 R 



CH3 



CHsr 1 2 0 R 



CH3 
CH3 




CHr 1 2 0 R 



H 



H 



H 



H 



-CH2CH2-N-' 



p PCH2CH3 



-CH2-N-C-« 7-OCH3 



CH3 



F 



-CHarjj<;-(_J a 

9 

-CHi-{«: 

(HaChC-CH-N-C^ 
H3C " o 
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Table 1.162 



PCTAJS98a32S4 



Compd. R V{CH2)r km n- chirality FP 
No. Br 



-(CH2)p|-(CH2)qK3-R6 
r5 



1772 



1773 



1774 




air 12 0 R 



CH3 
CH3 



CH3 

CH3 



cus- 12 0 R 



CHa 



CHa- 12 0 R 



1775 H0-yj-CH2- 1 2 0 R 
H3C0 

1776 H3CO-^}-CH2- 12 0 R 

HO 



1777 



CHr* 2 2 1 



1778 HaO-^j^CHa- 2 2 1 



1779 




CH?" 2 2 1 



1780 Br-^^CH2- 2 2 1 

1781 HO-^-CHj- 2 2 1 



1782 HjOCH-Q-CH^- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



HiC 

H3C 

4 



OCHa 



-CH2-|^C- 




PF3 



H2N 




-CH^tf 





I 




.CFa 



H2N 



-CH^N-C-^ 

H2N 




I 

H2N 




PF3 
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TabI 1.163 



PCr/US98a3254 



Compd. "V(CH2)r 
No: ' 



k m n chirality 



-(CH2)p|-(CH2)q-G-R6 



1783 NCH VcH^- 2 2 1 



2 1 



1784 0"°^^ ^ 



1785 CH,(CH2)«-0-CHr 2 2 1 




CHz" 2 2 1 



1786 



1787 cH,(CHj)r-rj-CH2- 12 0 R 



1788 



,CH3 



2 2 1 



1789 HaCCK >-CH2- 2 2 1 



1790 



CHr 12 0 S 



1791 ca-^^CHa- 12 0 8 



CH3 



1792 



1793 



CH2- 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHj-N-C-f > 



PF3 



H )=/ 
H2N 



H2N 



c- 

H2N 




H2N 



.CF3 



.CFa 




ff 

c- 
H2N 

H2N 





•c- 

H2N 




.CF, 



.CFa 



PCF3 



H2N 




-CH^-N-C--f y-F 
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Table 1.164 



Compd. RV(CH2)r 
No. ' 



k m n chirality 



-(CH2)p?-(CH2fc-G-R« 



1794 HaO-C ycHr 2 2 1 



1795 2 2 1 



1796 Br-^^CHr- 2 2 1 



1797 



CH?- 2 2 1 



1798 H3CCHQ-CH2- 2 2 1 



1799 HjOCH-^^CHj- 2 2 1 



1800 NC-^^CHa- 2 2 1 



1801 



O"^^ 2 2 1 



1802 HO-{~^CH2- 12 0 R 
H3CCH2O 



1803 12 0 R 
H3C 

1804 H<:(CH2)f-^-CHsr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




-CH2-N-C-^J^-F 
-CHjrN-O-^-F 



9 

c- 

H2N 

? 

c- 
H2N 




-CH2-|>HC- 




-CH^N-C- 




-CHf-N-C 



H2N 



-CHf-N-C-^-F 
H2N 




H2N 

•c- 
H2N 




.CF3 



-CH2-N-O-0 
-CH^-N-C-^-F 
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Tab! 1.165 



PCT/US98a3254 



Compd. ^V{CH2)f 
No. ^ ' 



f k tn n chirality 



-(CH2AcH2)^-r6 
r5 



1805 Bi-Q-CHr 

1806 HaCO-QhCHr 



1807 



1808 



1811 



Hacq 



1809 HO-^^CHg- 



1810 g^^-^^ 



1812 HaCS-^^CHr 



1813 HjccHf-^-CHr- 




CHg- 



1814 



PH3 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHz-N-O-/^ 



,SCF, 



H 



9 r-C^^^ 



-CH.-N- 



-CH,-r. 



SCFg 



-SCF3 



,SCF3 




-CH2-N-C- , , 
H 



-CH2-N- 
H 




F3 



,SCF3 



,SCF3 



,SCF3 
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Table 1.166 



PCT/US98/23254 



Compd. RS-(CH2)r k m n chirality 
No. Pr 



-(CH2)p?- 



-q6 



^(CH2)q-G-R 



1816 (CHj)aCH-^^Hr 12 0 R 



H 



-CHj-N- 
^ H 




,SCF3 



1817 (CHsho-^-CHi- 12 0 R 



H 



,SCF3 



1818 Br-{^CHr 12 0 R 



H 



-CH2-N-C-^ 



PCHF, 



1819 HsCO-^^^CHr 12 0 R 



H 



9 



pCHFz 



HaCq 

1820 ..^y='\ 1 2 0 R 



H 



"-CH2-N-I 



pCHFz 



1821 H3cJ^— 1 2 0 R 



H 



-CHj-N-C-^ 



pCHFj 



1822 



CHr 12 0 R 



H 



— CH^-N-C 



pCHFa 




1823 ^ryjr^^ 120 R 

o 



H 



pCHFz 



1824 




CHr 120 R 



H 



PCHF2 



1825 HsCS-^^CHi- 12 0 R 



H 



pCHFa 



1826 HaCWHi-Q-CHg- 12 0 R 



H 



-CHj-N-i 



9 



pCHFa 
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Table 1.167 



PCrAJS98/232S4 



Compd. '^V(CH2)i 
No. ^ ' 



r k m n chirality -(CH2)pf-(CH2)q-G-R 



5-q6 



1833 



1834 



1835 



1838 



1837 



HgC 



1827 



1828 



1829 



1830 (CH3)sCH-4 >-CHr 



1831 Br-^-CHj- 

1832 HsCO-^^CHf- 





2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH2-J«|-0 



pCHFa 



pCHFa 



pCHF2 



-CH^-N- 



pCHFa 



-CH^-N-C 



9 a.^C(CH3b 

9 O^C{CIH3)3 
-CH2-N-C-\J 

9 O^C(CH3)3 
-CHa-N-O-QT 

9 O^C(CH3)3 
-CHsr-N-C-yf 

9 O^C(CH3)3 



-CH^-N-C- 



9 O^C(CH3)3 



9 O^C(CH3)3 



-CH2-N-C-Q^ 
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TabI 1.168 



PCT/US98a3254 



Compd. R\^(CH2)r k m n chirality 
No. 



1838 »fi&-^)-CHr 12 0 R 



H 



-(CH2)pf-(CH2)5-G-R6 



9 0-^C(CH3)3 
-CH:rN-C-HQf 



1839 HiCCH^-^-CHa- 12 0 R 



H 



ff CX^C(CH3)3 



1840 



CHr 1 2 0 R 



H 



ff O^C(CH3)3 



1841 



H30-^_/- 



PH3 

CHf 




12 0 R 



1842 H30-\ /-CHi- 12 0 R 
H3C 



H 



H 



9 O^C(CH3)3 



-CH^-N-C- 



9 O^CCCHsh 



1843 (CHa)aCH-^^CHj- 12 0 R 



H 



C(CH3)3 



1844 (CH3)jO-^-CHr 12 0 R 



1845 HiCCHr-Q-CHf- 1 2 0 R 



.CHa 




1846 H3C-^_/-CHr 12 0 R 

H3C 

1847 (CHafeC-Q-CHj- 12 0 R 



H3C0 

1848 HC>Q-CHr 1 2 0 R 



H 



H 



H 



H 



H 



ff O^C(CH3)3 



-CHf-M-( 



CHrV /-CH2CH3 



-SCF3 



pCHFj 



-CHrN-0-(_) 
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TabI 1.169 



PCTA)SM/23254 



Compd. RS_(CH2)i- 
No. ^' 



k m n chirality fl^ 



-(CH2)pf-(CH2)q-G-R« 
r5 



1849 



1850 HiCCIV-Q-CHj- 



1851 



1852 



1853 



H3O-Q- 



PH3 

CHf- 




CHr 



IK 



1854 Q^^i- 



1855 HiCCH2-^^-CHa- 



_PH3 



1857 J-^]^^?" 



1858 Br-^-CHr 

1859 H3CO-Q-CH2- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



— CH4-N- 



^ H 





-CH2-N- 
H 





Br 



H 

H2N 



H 

H2N 
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TabI 1.170 



PCr/US98/23254 



CojJPd- ^^(CH2)r k m n chirality 



-(CH2)pt-{CH2)^G-R6 




HaCO 

1860 HO-Q-CHr 



1861 



1862 . HO-4 >-CHr- 



1863 ^ -^^CHa- 




1864 H3CS-\ /-CHf- 



1865 



CH3 

1.866 HaC-O"**^^" 
H3C 



1867 (CHj)^H-^-CH,- 



1 868 (CH3)j,C-Q-CH2- 



1869 Bi 



i-Q-CHs- 



1870 HjCO-Q-CHr- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



— CH^N- 




H2N 

9 

H2N 




-CH2-NI-C-f > 



Br 



.Br 



.Br 



H2N 



Br 




9 
9 



-CHj-N-C-^ 



Br 



H2N 

9 

H2N 




-CH3-N- 




-CH2-r|OH0 

HoN 



.Br 



Br 



Br 
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TabI 1.171 



PCT/US98/23254 



Compd. RV(CH2)r k m n chirality 
No. Pr 



P? -(CH2)i-(CH2)^-R6 
R5 



H3C0 

1871 HO-Q-CH^ 



CHf- 



1873 H0-\ i-CHg- 



1874 ^ ^CHsr 




1875 




1.876 HaCS-^^CHs- 



1877 HaCCHa-Q-cH?- 



1878 



1879 



H30-\_^CH2- 
H3C 



1880 (CHafaCH-Q-CHa- 



1881 (CHaJjO-^^CHj- 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHri|&-0 

HjN ' 
H2N 

-CH2-N-O-0 
H2N 

-CHa-N-L^ 
H2N 




H2N 




K2N 

ff 





H2N 




-CH2-W-O-0 

-CH2-N-O-0 
H2N 
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Table 1.172 



FCTAJI^8/23254 



Compd. RV(CH2)r 
No. ' 



m n chirality 



■(CH2)p^-(CH2)q-G-R6 



1882 Bi-Q-CHr 

1883 HsCO-^-CHr 



H3CQ 

1884 HO-Q-CH^ 



1885 



HaCO-^-CHr 



1886 HO-Q-CHr 



1887 ^ 




1888 




CHf- 



1 889 HsCa-^^CHs- 



1 890 HaCCHf-^^CHj- 



1891 <(^^^)-^^ 



1892 



,CH3 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH2-N-C-^ 
H2N 



H2N 




-CH: 



H 



H2N 



NO2 



-CH2-^^c-< y 



NO2 



H2N 



H2N 



N02 



-CH2-N-I 



9 

H2N 




-CHg-rt-c-^^ 



.N02 



.N02 



H2N 



-CHf 



H 

H2N 



H2N 



-CHrN-o-^ 
H2N 
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TabI 1.173 



PCTAJS98/232S4 



Compd. RV(CH2)r 
. No. ^ ' 



k m n chirality 



-(CH2)p|-(CH2)^G-R« 



<CH3 

1893 HsO-O-CHr 

HgC 



1900 



1902 



1894 (CHayjCH-^-cHj- 



1895 (CHaljO-^^CHz- 



1896 



1897 H3CS-\ )-CHi- 



1898 HjCCHa-^^-CHjT 



1899 (CHaljCH-Q-CHa- 



HO-\^-CHi- 



1901 H.C(CH2)f-^-CH2- 




2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



2 0 R 



1903 (CHafaCH-^-CHj- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH2-^^c-f ^ 



H y=f 

HzN 



-CH2-N-0-^ 



— CHo-N-C-f > 



PCFa 



H )==/ 
H2N 



-CH 



PCF3 



H 

H2N 





PCF, 



PCF, 



-CHo-W-C-f > 



pCFa 



H }=f 
H2N 



-C>l2-N- 
H 




H2N 



HaN 



pCFa 



PCFa 



pCFa 



H )=/ 



193 



wo 99/25686 PCTA;S98/23254 
TabI 1.174 

^^0^' Ra^^^"2)r k m n chirality -(CH2)^(CH2)^G-R« 

1904 »fifP»di-^y<»r 2 2 1 - H "CHa-N-O-O 

1905 ^ 1 2 0 R H -CHg-H-o-iJ 



j-^^CHr 12 0 R H -CH2-N-c-^ 



pCFg 



1906 

1907 HO-4 >-CH2- 1 2 0 R H -CHg- 



PCF, 



H .)=' 



1908 H3CX)-^^CHr 12 0 R H -ch2-{|c-^ 



PC Fa 




pCFa 



1909 . HjOCH-Q-cHi- 1 2 0 R H -CHr-{^i 

1910 Br-^-CHr 2 2 1 - H -CHf-N-^ 




pCFg 



HaN 



a 9 

' -CH2-f>hC-f> 



CHa- - - ■ - H )=/ 



1911 CH^^ 2 2 1 - H 

1912 HO-Q-CHa- 2 2 1 - H "CHa-N-c-^ 

HjN 

CHa 9 /-<°^''^ 

^9^3 H3(>^^^ 2 2 1 - H -CHa-N-C-0 

^ H2N 



^ PCF3 



1914 HgO^Q-CHy- 2 2 1 - H -CH2-||0^rt 



H2N 
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Table 1.175 



PCr/US98/23254 
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PCTAJS98/23254 



TabI 1.176 



Compd. RS-{CH2)r k m n chirality 
No. Pr 



^ -(CH2)p|-(CH2)q^R8 



1926 



2 2 1 



H 



-CHa-N-O-O 



1927 HO-(]}-CHr 2 2 1 



H 



9 



SCFg 



1928 <f^^y}-^i- 2 2 1 



H 



-CHa-[|C-^ 



1929 




CH,- 



2- 2 2 1 



H 



* H 




CF3 



1930 HaCS-Q-CH^ 2 2 1 



H 



-CHa-N- 



,SCF3 



1931 HaCCHr-^^^CH^- 2 2 1 



H 



-CHa-N{-(>-0 



1932 



o-O-CHi- 2 2 1 



H 



-CHa-N- 
H 



.SCF, 



1933 



^CH3 



2 2 1 



H 



— CHa-Khi 
H 




jCHa 



1934 HsO-O-c^r 2 2 1 
H3C 



H 



-CHa-N- 



,SCF3 



1935 OaN-^^CHr 2 2 1 



H 



,SCF3 



1936 H3C-\ >-CHy- 2 2 1 



H 



-CHf-N- 



9 



,SCF3 
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TabI 1.177 



PCTAJS9803254 



Compd. RV(CH2)r k m n chirality 
No. 



1937 (CHafaCH-Q-CHa- 2 2 1 



-d6 



H 



(CH2fe-t-(CH2)5-G-R 



,SCF3 



1938 



CHf 2 2 1 



H 



hrC 



1939 HgCO-Q-CH^- 2 2 1 



H 



Br 



1940 



OHa- 2 2 1 



H 



Br 



1941 



2 2 1 



H 



Br 



-CH2-N-C-^_>-CH3 



1942 HO-Q-CHi- 2 2 1 



H 



-CH2-t{-C-(^CH3 



1943 



j-^-CHf- 2 2 1 



H 



-CH2-N-0-(^CH3 



1944 



CHa- 2 2 1 



H 



-CH2-N-C-^^CH3 



1945 HaPS-C >-'CH2- 2 2 1 



H 



9 



.Br 



-CHz-Nj-C-i: >-CH3 



1946 HaCCHa-O-cHi- 2 2 1 



H 



.Br 



-CHz-N-C-i: ?-CH3 



1947 




CHa- 2 2 1 



H 



9 



.Br 



-CH2-(^|-C-i:_^CH3 
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TabI 1.178 

«I>'(^^^2)r k m n chirality -(CH2)^(CH2)^G-R« 
No. "^pS . 

1948 H,oCy'^2- 2 2 1 - H _cH,-^^I-f^CH3 



^,CH3 

H3C 



1954 F-(~^CH2- 2 2 1 





H 



H 



1957 9A_/~*^2- 2 2 1 - H 



1949 HaO-^CHr 2 2 1 - H _cH,-N-t-^CH: 



1950 0,N-Q-CH2- 2 2 1 - H _cH^N.t^CH3 



1951 H30-{^CH2- 2 2 1 - H _CH,-N.E-^ 



Br 

CH3 



1952 Bn-Q-CH^ 2 2 1 - H ^cH2-h{-C-{3-F 

1953 H3CO-^)-CH2- 2 2 1 



-CH2-N- 

H 



9 * 

— CH2-N-C 



1955 .=_rVcHi- 2 2 1 - H _cH,-j^ 



9 



1956 H0-Q-CH2- 2 2 1 - H _cH^N.^.^_F 



-CH3-N- 



1958 ri>CHr 2 2 1 - H 



2 , , 

H ' 
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TabI 1.179 



PCT/US98/23254 



Compd. RV(CH2)r k m n chirality 
No. 



-(CH^)5^-(CH^)5^3-R» 



1959 HaCS-^^CHs- 2 2 1 



H 



-CHa-N-O 



,8r 



1960 HsccHr-{^^^-cHi- 2 2 1 



H 



Br 



1961 




CH^- 2 2 1 



H 



Br 



1962 HaO^^r 2 2 1 



H 



Br 



1964 




1963 HgC-i /-CH2- 2 2 1 
H3C 



OaN-^j^CHa- 2 2 1 



H 



H 



9 



1? 



.Br 



.Br 



1965 HaO-^^CHa- 2 2 1 



H 



.Br 



1966 (CHajjCH-^-CHj- 2 2 1 



Br 



1967 



CHr 2 2 1 



1968 HaCO-Q-CHy- 2 2 1 

1969 HO-^-CHr- 2 2 1 



H 



H 



H 



H 



-CHa-N-C-^-F 

9 




-CH.-^^c- ^ 

H2N 




9 
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TabI 1.180 



PCr/US9Sa3254 



Compd. "V(CH2)i- 
No. ^ 



k m n chirality R^* 



-(CH2)p|-(CH2)q-G-R6 




1970 <^^yj^^^ 2 2 1 



1971 



c5> 



CHr- 2 2 ■ 1 



1972 HaCS-Q-CHr 2 2 1 



1973 HsCCHj-^^CHi- 2 2 1 



H 



H 



H 



H 



H2N 



-CH2-N-C- 





-c- 
H2N 




1974 



CH3 



2 2 1 



1975 OjN-^-CHr- 2 2 1 

1976 HgO-^-CHa- 2 2 1 

1977 NO-^^CHr 2 2 1 



1978 (CHsfaCH-Q-CHa- 2 2 1 



1979 



1980 





)-CHr 2 2 1 



CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H2N 




H 




H2N 
9 
H2N 

I 

H2N 

9 





-CH2-N-C-0-F 
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TabI 1.181 



PCT/US98a3254 



Compd. ^^(CHzV 
No. 



k m n chirality R' 



-(CH2te|-(CH2)q-G-R6 



R5 



1981 OzN-i }-CHg- 2 2 1 



1982 NO-Q-CHr 2 2 1 



1983 (CH3)2CH-^-CH«- 2 2 1 



1984 Bi-4 }-CHi- 2 2 1 



1985 H3CX>-(^CHr 2 2 1 



1986 



1987 



1988 



CHs- 2 2 1 



j-^^CHi- 2 2 1 



CHr 2 2 1 



1989 HsCS-^^CHr 2 2 1 



1990 >bccHa-Q-CHr 2 2 1 



1991 




CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHj-N-C 




— CHrJ*- 




-CHrN-c 



HgN 

ff 

H2N 




H2N 






H2N 

9 
H2N 

ff 

HaN 






-CHf-N-C- 



-CH2-^j■c-0 
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TabI 1.182 



PCTAJS98/23254 



Compd. RV(CH2)j- k m n chirality 
No. 



-(CH2)pf-i 

r5 



-d6 



(CH2VG-R 



1992 




CH3 



H3C-\ >-CHi- 



2 2 1 



1993 02N-(~)-C«2- 2 2 1 



1994 



"30-O- 



CH2- 2 2 1 



1995 NC-(^CHr 2 2 



1996 (CHafaCH-Q-CHj- 2 2 1 



1997 HgC-^ i-CHa- 2 2 1 
H3C 

1998 Br-Q-CHr 2 2 1 



H 



H 



H 



H 



H 



H 



H 



-CHa-N-C-0 
H2N 



H 



H2N 




H2N 
H2N 

HaN 



-CH,-N- 



.a 



1999 HjCO-Q-CHr 2 2 1 



H 



— CH2-N- 



2000 



CH?- 2 2 1 



H 



-CH2-N-C-^ 



2001 HO-Q-CH^ 2 2 1 



H 



-CH2-N-0-^ 




2002 <fy_r^^ 2 2 1 



H 



H 



.a 
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Table 1.183 



PCT/US98/23254 



Compd. '^V(CH2),'- k m n chirality Pp 
No. Pr 



-(CH2)pf-(CH2)q-G-R6 



2003 



CHr 2 2 1 



H 



2004 HaCS-^^CHr 2 2 1 



H 



-CH3-II 



a 



2005 HaCCHj-Q-CH^- 2 2 1 



H 



— CHa-N- 
H 



.a 



2006 



2 2 1 



H 



9 



.a 



2007 O2N-4 >-CH2- 2 2 1 



H 



-CH,-N- 



1? 



.a 



2008 HgO-^-CHy- 2 2 1 



H 



.a 



2009 NO-(^CHr 2 2 1 



H 



2010 (CH3)8CH-^^Ha- 2 2 1 



H 



^ H 




9 




2011 H3C-^_y-CH2- 2 2 1 

H3C 

2012 Br-^-CHr 2 2 1 



H 



H 



2013 H3CO-4 /-CHr 2 2 1 



H 



.Br 



-cH2-j;|-c-i: /-a 
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Tab! 1.184 



PCT/US98a3254 



Compd. "V(CH2)r 
No. ^ 



k m n chirality PP 



-(CH2k?-( 



-q6 



-(CH2)^(CH2)q-G-R 



2014 HO-Q-CHr 2 2 1 



H 



2015 



^r^)-CHi- 2 2 1 



H 



9 



.Br 



2016 



CHj- 2 2 1 



H 



2017 HgCS-i )-CHs- 2 2 1 



H 



Br 



2018 HsCCHr-O-CHr- 2 2 1 



H 



Br 



-CHa-N-C-? >-a 



2019 



CHr 2 2 1 



H 



Br 



-CHr-N-c-^a 



2020 



,CH3 



CH^ 



2 2 1 



H 



9 



Br 



-CH2-i^c-f y-a 

H 



2021 OaN-Q-CHa- 2 2 1 



H 



-CHrN:0-{3-a 



2022 thO-^y-CHs- 2 2 1 



H 



2023 tiC-^y-CHi- 2 2 1 



H 



Br 



-CHrW-c-i: r-a 



2024 (CH3)jCH-Q-CHa- 2 2 1 



H 



Br 



-CHj-N-c-i: 
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Table 1.185 



PCT/US98/23254 



Compd. '^V(CH2)r k m n chirality 
No. 



-(CH2)^(CH2)q-G-R6 



/«3 

2025 HgO-O-CHr 2 2 1 
H3C 



H 



-CHa-N-O-^a 



2026 




CHr- 



2 2 1 



20.27 Bi-{^CH2- 2 2 1 
2028 H3CO-Q-CH2- 2 2 1 



2029 HO-\ >-CHa- 2 2 1 



2030 



2031 



2032 



2033 



g-^-CHr 2 2 1 



c5> 



CHr 22 1 



CHr 2 2 1 



CH3 

H3C-^_y-CHr 



2 2 1 



2034 OiN-i )-CHa- 2 2 1 



2035 H3C-Q-CH2- 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CHa-jshC-^-a 

•c- 




.Br 



H 

H2N 




H2N 



c- 




9 
H2N 




H2N 



.Br 



.Br 



.Br 



Br 



.Br 



H2N 
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2045 ^-CHr 1 2 0 R H 
CH3 



2046 



WO 99/25686 PCTA;S98a3254 
TabI 1.186 

^^^Ho^' R^^^"2)r k m n chirality -{CHzf^iCH;^-^^ 

— — 

2036 NC-^-CHr 2 2 1 - H -^2-^0-^ 

H2N . 

2037 HsO-O-CHr 2 2 1 - H "CHrN-O"^ 

H3C HjN 

2038 p^cH^ 2 2 1 - H -CHr^t0 

— i? 

2039 H30-/~)-CH2- 2 2 1 - H -cHa-N-G-fd 

2040 H30-^-CH2- 1 2 0 R H ^cHa-N-o-SI-^ 

2041 H3O-Q-CH2- 1 2 0 R H . -cHa-N-o-S^^^ 

H3C.CH3 



2042 HaC-^^CHf 1 2 0 R H -CHy-N-^ 

H3C 





CH 



3 



2043 HaO-^-CHr- 1 2 0 R H -CH^-N-O-CHa 

CH3 

2044 ^CHa- 1 2 0 R H -cHa-hj-c-Q-o-^ 

CH3 




^CHr 1 2 0 R H 
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PCT/US98/23254 



TabI 1.187 



Compd. ^ 'V(CH2)r k m n chirality 
No. Pr 



2047 ^CHJT 1 2 0 R 

CH3 

2048 t^^r 1 2 0 R 

CH3 

2049 ^-CHJT 1 2 0 R H 



CH3 



2050 



H3 



CHg- 



12 0 R 



H 



H 



H 



-(CH2)p?-(CH2)q^R« 



HN-^]^-OCH2CH3 



PP3 



2051 "'^CH^ 1 2 0 R 



2052 



2053 



2054 



2055 



2056 



2057 



CHs- 2 2 1 

OCHzCHa 



Hscq 



HgCq 




2 2 1 



2 2 1 



Q-CHa- 2 2 1 
OH 



CH2- 2 2 1 



2 2 1 





H 



H 



H 



H 



H 



H 



H 



PF3 




-CHf-N- 

H )= 

H;>N 

H2N 

-CH7-N-1 





H2N 

9 




H2N 



H2N 
H2N 
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PCTAJS98/23254 



TabI 1.188 



Compd. '^V(CH2)i- k m n chlrality -(CH2)^(CH2)qK3-R6 

Kin DO 



No. R 



HgCq PCH3 i? 

2058 ^cH^ 2 2 1 - H -CH=r^^- 




H3CO 



H3CCH2Q 




H )=/ 
H2N 



2059 O-^^^"^ 2 2 1 - H "CHr-N-^J-F 




H2N 



2060 HgOO-^VcHr 2 2 1 - H -ch^-n- 

OCH3 "zN 





2061 rt-CH^ 2 2 1 - H -CH:rN-O^F 

H2N 

-CH2-N" 



2062 H3CoQ-CH^ 2 2 1 - H 

2063 HaC^^CH^- 2 2 1 - H -^r-^^t^J-r^ 




2064 2 2 1 - H -O^^l^C^ 




H2N 

9 




2065 HaCCH^oO^H. 2 2 1 - H -CH^N-C 

2066 ^"^"^"O 2 2 1 - H -CH:rrfO-fi-F 




CHa-N- 

»2** 



2067 (H<;hCHCHr^])-CH7- 2 2 1 - H 



2068 p^cH^ 2 2 1 - H -CHr-Jfop-F 
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PCT/US98/232S4 



TabI 1.189 



Compd. '^J^(CH2)r k m n chlrality 
No. ' 



-(CH2)p|-(CH2)q-G-R6 



H3Q 

2069 HaCO-Q-CH^ 2 2 1 



Bi 



2070 



2071 




CH2- 2 2 1 
0CH3 



2 2 1 



0CH3 



2072 (v^c)2CHO-^-CHj- 2 2 1 



2073 



2 2 1 



2074 ."'^"^^^ 2 2 1 



H3CO_ 

2075 0"'*'=^ ^ ^ ^ 



2076 



2077 i >-CHr 2 2 1 
OH 



2078 



2079 



HsOCH; 



o 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




H2N 
H2N 




-CH^N- 




H2N 




H2N 



H2N 

9 




HzN 

? 




H2N 




H2N 



H2N 
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PCT/US98/23254 



TabI 1.190 



Compd. '^J^(CH2)r k m n chirality 
No. ?r ' 



-(CHgkf-i 



2080 



2081 



2082 



O^^V 2 2 1 

H3CO-^_y-CHr 



"3CO-^-c 



2 2 1 



2 2 1 



Ha 




2083 HO-^ />-CH2- 1 2 0 

Br 

2084 HO-^^CHa- 1 2 0 



H3C0 



OH 



2085 H3CC^CH;r ' ^ ° 



2088 



12 0 R 



2087 (H3C)2N-Q-CHr 12 0 R 



2088 (HjccH2)2N-0"°^~ 2 0 R 



2089 



12 0 R 



2090 0"°0^^ 1 2 0 R 



H 



H 



H 



H 



H 



R H 



H 



H 



H 



H 



H 



-CH2-N-1 




M2N 




-CH2-N- 



H2N 




-CH2-N- 



H2N 

HzN 




-CH^N-O-0 
HzN 



H 




H2N 

I 

HzN 




-CH^N-E-0 
HzN 



.CF, 



-CH^JH^ 




I 

HzN 

9 



.CFa 



S-O0 

HzN 
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TabI 1.191 

Compd. "V(CH2)r k m n chirality -(CH2)p|-(CH2)q-G-R« 

No. r5 

2091 O-^CH^ 2 2 1 - H -f^r^P 

2092 ar-^_}-CH2- 2 2 1 - H i,;:^ 



2093 cK >CH2- 2 2 1 - H 



PCH2CH3 

i 

CH2CH2SCH3 



-9H-j|o-p 



2094 O-Q-CH^- 2 2 1 - H 

(«) p ^^^^^^^ 

2095 0-0"°"=^ 2 2 1 - H -?»-|t°-0 



C(CH3)3 



2096 ci-O-cHr 2 2 1 - H 

(fl) 9 _/°^"^"^ 

2097 O-O"'**^ 2 2 1 - H -?"-|t^'~0 



CH2CH2CH3 

)CH2CH3 



2098 O-i >-CHr 2 2 1 - H f""!! 




CH-N-O- 



2099 Ci-^-CHa- 2 2 1 - H ^ 



0 P W' 



pCHgCHa 




2100 cK >-CHr 2 2 1 - H ?""hX— 

CH2-^J-OCH3 




2,01 oOc. 2 2 1 - H T^ocH^-O 
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TabI 1.192 



Compd. RV(CH2)r k m n chirality -(CH2)^(CH2)q<3-R« 
No. ¥r 



2102 ci-Q-CHr 2 2 1 

2103 o-O"^^ ^ ^ ^ 



2106 



„ -CH-N- 
H i H 



H 




O 

H2CH3 



CHjCHrC-OCHj-Q 
O ^ 

H3OCH0CH2-^^ 



() 9 
-CH-N-i 



2104 o-Q-CHr 2 2 1 - H "^^J 




H2CH3 



CH2CH2-C-OCH3 
O H 



2105 "''^C'cHr 2 2 1 - H -CH^JJ-Ip-F 

H2N 



H2N 



2107 ^"tVcH^ 2 2 1 - H -CH^KH^„?-F 




H2N 



2108 . Qcf^W 2 2 1 - H -CH^rj-tp-F 





HoN 



2109 

I 

2110 "'''"^[J^CH^ 2 2 1 - H -CH^I^hE-^ 



H2N 



2111 <4>0H^ 2 2 1 - H -ch^rI^ 

^-^ H2N 

2112 HaCO-^CHr 2 2 1 - H -CH^-N-O-^^ 

H3CO "2N 
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TabI 1.193 

Compd. "V(CH2)r k m n chirallty -(CH2)p?-(CH2)q-Q-R« 
No. °5 



H2N i? 



2116 ci-< >-CH2- 2 2 1 - H 



2121 HO^CH^ 2 0 " 





2113 H3(X>^>CH^ 2 2 1 - H -CH^N-O-p^F 

^-^ H2N 

H2N 



2114 H30^CH, 2 2 1 - H -CH^N-OiLJ-F 




2115 a-i >-CH,- 2 2 1 - H -CH-{^ 



CH(CH3)2 

pChiaCHa 



CH(CHa)CH2CH3 

.OCHgCHa 



2117 ChQ^ch^- 2 2 1 - H 



HohTVch^ 12 0 R H — :r|--^ 



HO i? 

2118 urJ=S^c^^ 12 0 R H -CHr-r^H 



2119 H^^cH^ 0 R H -CH^N-L^ 



H2N 

PF3 




H2N 

9 

■0- 

H2N 




2120 Br^CH^ 1 2 0 R H -CH^^ 

H ~^^H 



2122 ..7=LcH^ 1 2 0 R H -CH^N- 



2123 ^^^CHsr 1 2 0 R H -CHa-N-O-^ 

NO2 HjN 
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TabI 1.194 



Compd. '^V(CH2)r k m n chirality -(CH2)p|-(CH2)qK3-R« 
No. "^os 



2124 



2126 



2127 



2128 



2130 



2131 



2132 



2133 



ci-^-CHa- 



02N 

2125 H3CO-hQ_i 




CH2- 



CHa- 
NH2 



HgCO-Q-CH^- 
H2N 

2129 H30^-CH;r 




CHg- 



CH3 

H2N 

0-0- 



(HaCfeN 



CHg- 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



2 2 1 



CHr 2 2 1 



1 2 0 R 



12 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




I 

H2N 

9 




PF3 



.CFa 



-CHa-N-i 



H2N 

9 




H2N 



H2N 




H2N 



H2N 




-CH2-N- 



H2N 

9 




^ F 

H2N 

9 ^' 




H2N 



2134 




CHg- 12 0 R 
N(CH3)2 



H 



-CHj-N- 



H2N 
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TabI 1.195 



Compd. RV(CH2)r k m n chirality 
No. 



-(CH2)^(CH2)q-G-R® 



2135 HaCO^CH^ 1 2 0 R 



2136 HaO^CHr 1 2 0 R 



2137 



2138 



2139 



2140 



2141 



2142 



2143 



2144 



CH3 

o-O-c 



Q 




12 0 R 



12 0 R 



CH, 




CHr 12 0 R 



CH3 



CH^ 
NH2 



HN-9-CH3 

o 



H2 




2 2 1 



2 2 1 



2 2 1 



2 2 1 



2 2 1 



2145 ..,^7==V^_ 2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH2-N-1 



9 




-CH2-N- 



H2N 

I 

H2N 




PF3 



PF3 



.CF, 



H2N 



H2N 




H2N 



H 




H2N 

I 
H2N 




-CH^N- 




H2N 




H2N 



H2N 




PP3 



9 

H2N 




PF3 



215 



wo 99/25686 



PCr/US98/23254 



Table 1.196 



Compd. ^^(CHg),- k m n chirallty 



-(CH2)pf-(CH2)q-G-R6 



2146 



2147 



2148 



2149 



2150 



2151 



2152 



2153 



2154 



2155 



2156 



CHr 2 2 1 

NH2 



9 

H30-C-NH 
H30-0-NH 



CHg- 



H30-C-NH 



r 




HN-9-CH3 
O 



9 

H3C-C-NH 



HgCO-^^CHz- 

9 

HaC-Q-CHr 



9 

H3C-C-NH 

HgCO-^- 

9 

HgOC-NH 



CH£- 



cHr 



HItg-CHa 



2 2 1 



2 2 1 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



2 2 1 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




-CH2-N- 




H2N 




-CH.-r^c- 



■c- 
H2N 




.CF3 



H 




H2N 
H2N 




9 
c- 

H2N 




-CH:r||c- 



-c- 




,0=3 



PF3 



PF3 




H2N 



-CHa-N-C-f > 



.CF, 



PP3 



H >=' 
H2N 



9 
H2N 




PF3 
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TabI 1.197 



Compd. RV(CH2)r 
No. ' 



k m n chirality 



-(CH2)pf-(CH2)q^R« 



2157 



2158 



2160 



2161 



2163 



CHa 

HO-^^CH2- 



H3C-NH 



HO-i >-CH2- 



HgONH 



1 2 0 R 



12 0 R 



2159 H3ca^cH^ 2 2 1 



H3C-NH 



CHg- 



H3C-NH 



2 2 1 



2 2 1 



H3O-NH 

2162 HaCO^CH^ 2 2 1 



CH^ 



2 2 1 



H 



H 



H 



H 



H 



H 



H 




PF3 



H2N 



-CH^-N-C-^ 




_CH^h{.C-<J-F 




i 

H2N 




HoN 



H2N 




JCFa 



H2N 



2164 



2167 



2165 [V 



CHg- 



12 0 R 



12 0 R 



2166 fVcHr 12 0 R 




1 2 0 R 



H 



H 



H 



H 



-CH^N-C- 



? 

c- 
H2N 




-CH^N-C-^ 
H2N 




-CH^N-C- 



? 
C- 

H2N 




HzN 




jCFa 



.CF3 
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Table 1.198 



Compd, '^">-(CH2)r k m n chirality 
No. 



-(CH2)p|-(CH2)q-G-R« 



2168 



2189 



2170 



2172 



2173 



2174 



2175 



2176 



2177 



2178 



C-O 



-0CH3 

-CHg- 
CHa 
CH3 

CH3 



SHf- 



12 0 R 



12 0 R 



12 0 R 



2171 ""^CH^ 1 2 0 R 



V-Q-CH3 




OCH3 
HgCO-i^CHg- 




12 0 R 



12 0 R 



12 0 R 



12 0 R 



12 0 R 



H3C 

H3Q PH 




CH^- 12 0 

CH20H 



p 



1 2 0 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



R H 



-CH^H 



H2N 




-CH2-N-O 




-CH;rj|c- 



H2N 



ff 




H2N 




H2N 



.CFg 



PF3 



PF3 



-CHr-N-c 



H2N 

9 

H2N 




-cH2-^|•c- 




-CHg-N-O 



H2N 




H2N 




H2N 



.CFa 



PF3 



P=3 



PF3 



H2N 

■c- 
H2N 




jCFa 
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Table 1.199 



Compd. ^^(CH2)p k m n chirality 



-(CH2)p|-(CH2)q-G-R« 



2179 



2180 



2181 




12 0 R 



C>-^-(CH2)2- 1 2 0 



H3C1 



»r 1 2 



0 R 



2182 """^^CH^ 1 2 0 R 



2183 



2184 



2185 






CH2- 



CHa- 



CHa- 



1 2 0 R 



2 2 1 



2 2 1 



2186 (S^.^^ 2 2 1 




2187 HO-Q-CHa- 



2188 



2189 




CHa- 



CH2- 



12 0 R 



2 2 1 



1 2 0 R 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 



H 




,CF3 



H2N 



-CH^-rj-c- 





-CH2-N-C- 



O 
H2N 




PF3 



.CFo 



PF3 



-CH.-N- 



H2N 




H2N 



-CH:rN-C ^ 
H2N 




.CFa 



9 




H2N 




H2N 



,CF3 



.CFa 



H2N 

C- 
H2N 
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TabI 1.200 



Compd. R^(CH2)j- k m n chirality 



-(CH2)p?-(CH2)^R6 



2190 



2191 



2192 



2193 




CHa- 



2 2 1 



2 2 1 



2 2 ,1 



2 2 1 



2194 HaC-^CH^ 2 2 1 



H2N 



2 2 1 



H 



H 



H 



H 



H 



H 



-CH2-N- 
H 




-CH2-N-C-^ 
H2N 



9 




.CFa 



-CH^N- 



H2N 

i? 




H2N 

I 

H2N 




-CH^-N-C- 



c- 
H2N 




.CFa 



2200 



2196 H,O^CH^ 



12 0 R 



12 0 R 



H3C-NH 



2198 cH^CHr 1 2 0 R 



H3ONH 



H3O-NH 



2 2 1 



H 



H 



H 



H 



H 



-CHg-N-O 



9 
o 

H2N 




H )=/ 
H2N 



H )=/ 
H2N 



C- 
H2N 




c- 
H2N 




PF3 
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TabI 1.201 



Compd. ^V(CH2)r k m n chirallty 
No. ' 



(CH2)q^R^ 



2201 2 2 1 



2202 



2203 



2204 



2205 



PH3 



CH3 



CHg- 



2208 



2209 



HN-CH3 



CH^- 



CHa- 



12 0 R 



2 2 1 



2 2 1 



2 2 1 



PH3 

2206 HoO-CH^ 2 2 1 



2207 „o-^^^ 2 2 1 



2 2 1 



2 2 1 



H 



H 



H 



H 



H 



H 



H 



H 



H 



-CH2-J|- 




-CHs-M-C- 




.CF, 



HzN 




H2N 




.CF3 



-CH2-N-1 



H2N 
H2N 




-CH2-N- 



H2N 




-CHg-N- 
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The present invention can also use acid addition salt of the cyclic amine 
con5>ound where such acids include, for example, mineral acids such as 
hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, carbonic 
acid, and the like, as well as organic acids such as maleic acid, citric acid, 
5 malic acid, tartaric acid, fumaric acid, methanes ulfonic acid, trifluoroacetic 
acid, formic acid, and the like. 

Furthermore, the present invention can also use a Ci-Cg alkyl addition 
salt of the cyclic amine compound, such as 1- (4-chlorobenzyl) -l-methyl-4- 

10 [{N- (3-trif luoromethylbenzoyl) glycyl } aminomethyl]piperidinium iodide, where 
such alkyl include, for exan?>le, a methyl, ethyl, n-propyl, n-butyl, n-pentyl, 
n-hexyl, n-heptyl, n-octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, 
isopentyl, neopentyl, tert-pentyl, 2-methylpentyl , l-ethylbutyl , and the like, 
suitably specifically including, a methyl and ethyl group . As preferred specific 

15 exan^les for counter anion of the ammonium cation, a halide anion such as fluoride, 
chloride, bromide or iodide can be listed. 



The present invention may use racemates and all possible optically active 
forms of the confound represented by the above formula (I) . 
20 Compound represented by the above general formula (I) can be synthesized 

by any of the general preparations given below. 

(Preparation 1) 

A preparation which call for treating one equivalent of a confound 
25 represented by the formula (II) below: 



(CH2)| 



)-(CH2)rN )-(CH2)„-NH (H) 

\CH2)/ 

{where R^, R", R^, j, k, m, and n are the same as defined respectively in the 
above formula (I) } with 0.1-10 equivalents of a carboxylic acid represented by 
30 the formula (III) below: 

0 R" 
H0-C-(CH2)p— |-(CH2)q-G-R^ (m) 
RS 
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{where r\ R^ R^ G, p, and q are the same as defined respectively in the above 
formula (I) ), or its reactive derivative, either in the absence or presence of 
solvent. 

The reactive derivative for the carboxylic acid in the above formula (III) 
include highly reactive carboxylic acid derivatives, which are usually used in 
synthetic organic chemistry, such as acid halides, acid anhydrides, mixed acid 
anhydrides • 

Such reactions can be more smoothly run by using suitable amounts of a 
dehydrating agent such as molecular sieve, coupling reagent such as 
dicyclohexylcarbodiimide (DCC) , . iV-ethyl-W' - (3- 

dimethylaminopropyDcarbodiimide (EDCI or WSC) , carbonyldiimidasole (CDI), 
N-hydroxysuccinimide (HOSu) , i^Hhydroxybenzotriazole (HOBt) , benzptriazol-l- 
yloxytris (pyrrolidino) phosphonium hexaf luorophosphate (PyBOP*) , 2- (IH- 
benzotriazol-l-yl) -1, 1, 3, 3-tetramethyluronium hexaf luorophosphate (HBTU) , 
2- (IH-benzotriazol-l-yl) -1, 1, 3, 3-tetramethyluronium tetraf luoroborate (TBTU) , 
2- (5-norbornene-2, 3-dicarboxyimido) -1, 1, 3, 3-tetramethyluronium 
tetraf luoroborate (TNTU) , O- (J»-succinimidyl) -1, 1, 3, 3-tetramethyluronium 
tetraf luoroborate (TSTU) , bromotris (pyrrolidino) phosphonium hexaf luorophos- 
phate (PyBroP*) , and the like, or base including inorganic salts such as potassium 
carbonate, sodium carbonate, sodium hydrogencarbonate, and the like, amines such 
as triethylamine, diisopropylethyl amine, and pyridine, and the like, or polymer 
supported bases such as (piperidinomethyl) polystyrene, 

(morpholincmethyl ) polystyrene, (diethylaminomethyl) polystyrene, poly (4- 
vinylpyridine) , and the like. 

(Preparation 2) 

A preparation, which calls for treating 1 equivalent of an alkylating 
reagent given by the formula (IV) below: 

^>-(CH2)-x (ivy 

{where R\ and j are the same as defined respectively in the above formula 
(I)); X represents a halogen at dm, alkylsulfonyloxy group, or arylsulfonyloxy 
group), with 0.1-10 equivalents of a coitqpound represented by the formula (V) 
below: 
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HN \-(CH2)„-N-C-(CH2)p— |-(CH2)q-G~R® (V) 

\cH2)/ 

{where R^, R*, R*, G, k, m, n, p, and q are the same as defined respectively 
in the above formula (I) J either in the absence or presence of solvent. 

Such reactions can be more smoothly run if a base similar to that used 
5 in the above preparation 1 is present. In addition, the reactions in these 
preparations can also be promoted by iodide such as potassium iodide, sodium 
iodide, and the like. 

In the above formulas (IV) , X represents a halogen atom, alkylsulfonyloxy 
group, arylsulfonyloxy group. Such halogen atoms include preferably chlorine, 
10 bromine, and iodine atoms. Suitable specific examples for the alkylsulfonyloxy 
groups include methyl sulfonyloxy, trifluoromethylsulfonyloxy group, and the 
like. A preferred specific exan^le for the arylsulfonyloxy group includes a 
tosyloxy group. 

15 (Preparation 3) 

A preparation which calls for treating 1 equivalent of an aldehyde 
represented by the formula (VI) below: 

R^ ■ 



)— (CH2)j.i-CH0 (VI) 



r2 

20 (where R* and R" are the same as defined respectively in the above formula (I) ; 
j represents 1 or 2} or the formula (VII) below: 

R^-CHO (VII) 

25 (where R^ is the same as defined in the above formula (I) ; j represents 0}, with 
0.1-10 equivalents of a confound represented by the formula (V) either in the 
absence or presence of solvent under reductive conditions. 

Such reactions are in general called reductive amination reactions and 
such reductive conditions may be generated by catalytic hydrogenation using a 

30 catalyst containing a metal such as palladium, platinum, nickel, rhodium, or 
the like, using conplex hydrides, such as lithium aliuninum hydride, sodium 
borohydride, sodium cyanoborohydride, sodium triacetoxyborohydride, and the 
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like, boranes, or electrolytic reduction, and tjie like. 
(Preparation 4) 

A preparation which call for treating one equivalent of a confound 
5 represented by the formula (VIII) below: 

>-(CH2)j-N )— (CH2)n-N-C-(CH2)p— P(CH2)q-NH (Vffl) 

(where rS R", R^, R% R^ j/ m, n, p and q are the same as defined respectively 
in the above formula (I) } with 0. i -10 equivalents of a carboxylic acid or sulfonic 
10 acid represented by the formula (IX) below: 

HO-A-r' (IX) 

{where R^ is the same as defined in the above formulas (I); ^^A" represents a 
15 carbonyl group or sulfonyl group), or its reactive derivative, either in the 

absence or presence of solvent. 

The reactive derivative for the carboxylic acid or sulfonic acid in the 

above formula (IX) include highly reactive carboxylic acid or sulfonic acid 

derivative, which are usually used in synthetic organic chemistry, such as acid 
20 halides, acid anhydrides, mixed acid anhydrides. 

Such reactions can be more smoothly run by using suitable amounts of a 

dehydrating agent, coupling reagent, or base which are similar to those used 

in the above preparation 1. 

25 (Preparation 5) 

A preparation which calls for treating 1 equivalent of a confound 
represented by the above formula (VIII) with 0.1-10 equivalents of a isocyanate 
or isothiocyanate represented by the formula (X) below: 

30 z=c=n-r' tX) 

{where R^ is the same as defined in the above formulas (I) ) ; Z represents a oxygen 
atom or sulfur atom), either in the absence or presence of solvent. 
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(Preparation 6) 

A preparation which calls for treating 1 equivalent of a confound 
represented by the formula (XI) below: 

^1 ,(CH2)k, 0 

>— (CH2)j-N W(CH2)n-N-C-(CH2)p— |-(CH2)q-A-0H (XI) 

{where r\ R^, R^ R*, R^/ j, k, n, p and q are the same as defined respectively 
in the above formula (I) ) ; ^'A" represents a carbonyl group or sulfonyl group) 
with 0.1-10 equivalents of an amine represented by the formula (XII) below: 

10 R'-NHj IXII) 

{where R^ is the same as defined in the above formula (I) ) , either in the absence 
or the presence of solvent. 

Such reactions can be more smoothly run by using suitable amounts of a 
15 dehydrating agent, coupling reagent, or base which are similar to those used 
in the above preparation 1. 

If the substrates submitted to each of the above preparations contains 
a substituent which reacts under each reaction condition or is thought to 

20 adversely affect the reaction in general in synthetic organic chemistry, that 
functional group can be protected by a known suitable protecting group followed 
by the reaction of the above preparations and deprotection using a known procedure 
to obtain the desired compound. 

Furthermore, a compound of the present invention can be prepared by the 

26 further conversion of the substituent (s) of the compound, prepared with the above 
preparations 1-6, using known reactions which are usually used in synthetic 
organic chemistry, such as alkylation, acylation, reduction, and so on. 

Each of the above preparations may use solvents for the reaction such 
as halogenated hydrocarbons such as dichlorome thane, chloroform, and the. like, 

30 aromatic hydrocarbons such as benzene, toluene, and the like, ethers such as 
diethyl ether, tetrahydrofuran, and the like, esters such as ethyl acetate, 
aprotic polar solvents such as dimethyl formamide, dimethyl sulfoxide, 
acetonitrile, and the like, alcohols such as methanol, ethanol, isopropyl alcohol, 
and the like. 
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The reaction temperature in either of the. preparations should be in the 
range of -78 - +150 "C, preferably 0 - 100 ^C. After completion of the 
reaction, the usual isolation and purification operations such as concentration, 
filtration, extraction, solid-phase extraction, recrystallization, 
5 chromatography, and the like may be used, to isolate the desired cyclic amine 
confound represented by the above formula (I) . These can be converted into 
pharmaceutically acceptable acid addition salt or Ci-Ce alkyl addition salt by 
the usual method. 

10 Potential Industrial Utilities 

The chemokine receptor antagonist, which contain the cyclic amine 
compound, its pharmaceutically acceptable acid addition salt or a 
pharmaceutically acceptable Ci-Ce alkyl addition salt of this invention, which 
inhibits chemoki'nes such as MlP-la and/or MCP-1 and the like from action on target 

IB cells, are useful as therapeutic agents and/or preventive preparation for 
diseases such as atherosclerosis, rheumatoid arthritis, psoriasis, asthma, 
ulcerative colitis, nephritis (nephropathy), multiple sclerosis, pulmonary 
fibrosis, myocarditis, hepatitis, pancreatitis, sarcoidosis, Crohn's disease, 
endometriosis, congestive heart failure, viral meningitis, cerebral infarction, 

20 neuropathy, Kawasaki disease, sepsis, and the like, in which tissue infiltration 
of blood monocytes, lymphocytes, and the like plays a major role in the initiation, 
progression, and maintenance of the disease. 
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Examples 

The present invention is now specifically described by the following 
examples. However, the present invention is not limited to these coit?)ounds 
described in these examples. Coxnpound numbers in these exan5)les represent 
numbers attached to these confounds listed as suitable specific examples in 
Tables 1.1-1.201. 

Reference ExaspXe 1: Preparation of 3-Amino-l- (4- 
ehloroibenzyl) pyrrolidine dihydrochloride . 

4-Chlorobenzyl chloride (4.15 25.8ramol) and ''Pr2NEt (6.67 g^ 51.6nimol) 
were added to a solution of 3-{ ( ter t-butoxycarbonyl) amino) pyrrolidine (4.81 q, 
25.8 ramol) in DMF (50 mL) . The reaction mixture was stirred at 7d.'*C for 15 
h and the solvent was removed under reduced pressure . Recrystallization (CH3CN, 
50 mL) provided the desired material, 3- { tert-butoxycarbonyl) amino-1- (4- 
chlorobenzyl) pyrrolidine as a pale yellow solid (6.43 g, 80.2ft) : NMR (CDCI3, 
300 MHz) ^1.37 (s, 9 H) , 1-5-1.7 (br, 1 H) , 2.1-2.4 {m, 2 H) , 2.5-2.7 (m, 2 
H), 2.83 (br, IH), 3.57 (s, 2 H) , 4.1-4.3 (br, 1 H) , 4.9-5.1 (br, 1 H) , 7.15-7.35 
(br, 4 H); The purity was determined by RPLC/MS (98%); ESI/MS m/e 311.0 (M*+H, 
C16H24CIN2O2) . 

A solution of 3- ( tert-butoxycarbonyl) amino-1- (4- 

chlorobenzyl) pyrrolidine (6.38 q, 20.5 mmol) in CH3OH (80 mL) was treated with 
1 N HCl-EtsO (100 mL) and was stirred at 25 *C for 15 h. The solvent was removed 
under reduced pressure to afford a solid which was purified by recrystallization 
(1:2 CH3OH-CH3CN, 150 mL) to give 3-amino-l- (4 -chlorobenzyl) pyrrolidine 
dihydrochloride as a white powder (4.939 g, 84.9%): 'h NMR (dg-DMSO, 300 MHz) 
J 3.15 (br, 1 H), 3.3-3.75 (br-m, 4 H) , 3.9 (br, 1 H) , 4.05 (br, 1 H) , 4.44 (br, 
IH), 4.54 (br, 1 H) , 7.5-7.7 (m, 4 H) , 8.45 (br, 1 H) , 8.60 (br, 1 H) ; The purity 
was detencdned by RPLC/MS (>99%); ESI/MS m/e 211.0 (M*+H, CuHieClNz) . 

Optically active (J?) -3-amino-l- (4-chlorobenzyl) pyrrolidine dihydro- 
chloride and (S) -3-amino-l- (4-chlorobenzyl) pyrrolidine dihydrochloride were 
also prepared pursuant to the above method using the corresponding reactant 
respectively. The products showed the same ^H NMR with that of the racemate. 

Exaii5>le 1: Preparation of 3- (W-Benzoylglycyl) amino-l~ (4- 
chlorobenzyl ) pyrrolidine ( Coznpoimd No • 1 ) . 

JV-Benzoylglycine (9.9 mg, 0.055 mmol), 3-ethyl-l-( 3- 
(dimethylaminopropyl)carbodiimide hydrochloride (EDCI) (10.5 mg) and 1- 
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hydroxybenzotriazole hydrate (HOBt) (7.4 mg) wore added to a solution of 3- 
amino-l- (4-chlorobenzyl) pyrrolidine dihydrochloride (14.2 mg, 0.050 mmol) and 
EtaN (15.2 mg) in CHCI3 (2.5 mL) . The reaction mixture was stirred at 25 for 
16 h, washed with 2 N aqueous NaOH (2 mL x 2) and brine (1 mL) . After filtration 
5 through a PTFE membrane filter ^ the solvent was removed under reduced pressure 
to afford 3- (W-benzoylglycyl) amino- 1- (4-chlorobenzyl) pyrrolidine (compound No. 
1) as a pale yellow oil (17.7 mg, 95%): The purity was determined by RPLC/MS 
(95%); ESI/MS m/e 372.0 (K'+H, C20H22CIN3O2) . 

10 Examples 2-32. 

The compounds pf this invention were synthesized pursuant to methods of . 
Exaxi^le 1 using the corresponding reactant respectively. The ESI/MS data and:- 
yields are summarized in Table 2. 

15 Table 2 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield [%) 


Elxample 2 


2 


C21 H24 CI N3 02 


386 


16.4 


85 


ExaiT^le 3 


3 


C19 H21 CI N4 02 


373 


18.7 


100 


Example 4 


4 


021 H21 CI F3 N3 02 


440 


57.2 


69 


Example 5 


82 


C22 H23 CI F3 N3 02 


454 


5.6 


11 


Example 6 


85 


C21 H24 Cl N3 02 


386 


22.6 


59 


Example 7 


86 


C21 H23 Cl N4 04 


431 


21.2 


98 


Exan^le 8 


214 


C22 H25 Cl N2 02 


385 


23.9 


62 


Elxair^le 9 


215 


C23 H27 Cl N2 03 


415 


17.4 


84 


Example 10 


216 


C20 H23 Cl N2 02 S 


391 


21.6 


quant 


Example 11 


217 


C23 H27 Cl N2 04 


431 


15.3 


66 


Example 12 


218 


C23 H27 Cl N2 02 


399 


12.8 


64 


Exas^le 13 


219 


C22 H24 Cl F N2 03 


419 


18.1 


86 


Exan^le 14 


220 


C22 H25 Cl N2 02 


385 


16.4 


85 


Exan^le 15 


221 


C21 H23 Cl N2 02 


371 


14.9 


80 


Example 16 


222 


C21 H22 C12 N2 02 


405 


13.3 


65 


Example 17 


223 


C25 H31 Cl N2 03 


443 


18.4* 


63 


Exanple 18 


224 


C20 H23 Cl N2 03 S 


407 


11.2 


28 


Exanple 19 


225 


C22 H26 Cl N3 02 


400 


22.7 


quant 


Exan^le 20 


226 


C23 H28 Cl N3 03 


430 


21.0 


98 


Exaii^le 21 


227 


C22 H25 C12 N3 02 


434 


21.9 


100 


Exan^le 22 


228 


C23 H28 Cl N3 03 


430 


20.8 


97 
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noc; ij'39 nl M*^ 09 
czo nJZ IMO v^z 




A 


mi ant" 


Example z4 


O 1 <^ 




AlO 
H i c> 


z o ■ u 


(juant 


Example 25 




no A wjfl r*! M*^ cs'\ 
nzo \^-L IMJ \Jo 


A AO 
HHZ 




cjuant 


Exan^le 26 


O Q o 


n^z uz 


A 




1 Q 


Elxaitiple 27 


233 


C23 H28 CI N3 02 


414 


8.5 


41 


Example 28 


234 . 


C22 H27 CI N4 02 


415 


. 7.3 


35 


Example 29 


235 


C24 H29 C12 N3 02 


462 


9.0 


39 


Exanqple 30 


236 


C25 H29 CI N4 03 S 


501 


17.4 


69 


Example 31 


237 


021 H24 CI N3 03 


402 


14.2 


71 . 


Example 32 


238 


C21 H23 C12 N3 03 


436 


23.4 


quant 



♦Yield of TFA salt. 

Refezenoe Example 2: Preparation o£ (K) -B-iK-Ctert- 
Batoxycai^nyDglycyDaiDino-l- ( 4 -chlorobenzyl) pyrrolidine. 

5 Amixtureof (J?) -3-amino-l- (4-chlorobenzyl) pyrrolidine dihydrochloride 

(4-54 g, 16.0 mmol) , 2 N NaOH solution (80 mL) , and ethyl acetate (80 mL) was 
shaken, the organic layer was separated, and the aqueous layer was extracted 
with ethyl acetate (80 mL x 2) . The combined organic layers were dried over 
anhydrous sodium sulfate, filtered, and evaporated to give free (J?)-3- 

10 amino- l-(4-chloroben2yl) pyrrolidine (3.35 g, 99%). 

A solution of (i?) -3- amino- 1- (4 -chlorobenzyl) pyrrolidine (3.35 g, 16 
mmol) in CH2CI2 (80 mL) was treated with EtjN (2.5 mL, 17.6 mmol), N-tert- 
butoxycarbonyl glycine C2.79 g, 16.0 mmol), EDCI (3.07 g, 16.0 mmol) and HOBt 
(2.16 g, 16 mmol) . After the reaction mixture was* stirred at 25 'C for 16 h, 

15 2 N NaOH solution (80 mL) was added. The organic layer was separated, and the 
aqueous layer was extracted with dichlorome thane (100 mL x 3) . The combined 
organic layer was washed with water (100 mL x 2) and brine (100 mL) , dried over 
anhydrous sodium sulfate, filtered, and concentrated. Column chromatography 
(Si02, ethyl acetate) afforded the desired (J?) -3- { ( tert- 

20 butoxycarbonyl)glycyl)amino-l-(4fchlorobenzyl)pyrrolidine (5.40 g, 92%). 

Reference Example 3: Preparation of (K) -1- (4-Chlorobenzyl) -3- 
(glyoylamino) pyrrolidine . 

To a solution of (i?) -3- {Jir-( ter t-butoxycarbonyl ) glycyl}amino-l- (4- 
25 chlorobenzyl) pyrrolidine (5-39 g, 14.7 mmol) in methanol (60 mL) was added 4 
N HCl in dioxane (38 mL) . The solution was stirred at room ten^erature for 2 
h. The reaction mixture was concentrated and 2 N NaOH solution (80 mL) was added. 
The mixture was extracted with dichlorome thane (80 mL x 3), and the combined 
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extracts were dried over sodium sulfate and concenteated . Column chromatography 
(SiOi, AcOEt/EtOH/EtjN = 90/5/5) gave (J?) -3- (glycyl) amino-1- (4- 
chlorobenzyl) pyrrolidine (3.374 g, 86%): NMR (CDCI3, 270 MHz) S 1.11 (dd, 
J = 1.3 and 6.9 Hz, 1 H) , 2.20-3.39 (m, 2 H) , 2.53 (dd, " J = 3-3 and 9.6 Hz, 1 
H), 2.62 (dd, J = 6.6 and 9.6 Hz, 1 H) , 2.78-2.87 (m, 1 H) , 3.31 (s, 2 H) , 3.57 
(s, 2 H), 4.38-4.53 (br, 1 H) , 7.18-7.32 (m, 4 H) , 7.39 (br. s, 1 H) . 

Other 3-acylainino-l- (4-chlorobenzyl) pyrrolidines were also synthesized 
pursuant to methods of Reference Example 2 and 3 using the corresponding reactants 
respectively. 

{5)-l-(4-Chlorobenzyl) -3- (glycylamino) pyrrolidine: 3.45 g, 79% (2 

steps) . 

(J^) -3- {p-Alanylamino)-l- (4-chlorobenzyl) pyrrolidine: 3.79 g, 85% (2 

steps) . 

(5)-3-(P-Alanylamino-jl-(4-chlorobenzyl)pyrrolidine: 3.72 g, 86% (2 

steps) . 

(J?) -3- { (S)-Alanylamino)-l-( 4-chlorobenzyl) pyrrolidine: 368 mg, 65% (2 

steps) • 

(i?)-3-{ (J?)-Alanylamino)-l-(4-chlorobenzyl)pyrrolidine: 425 mg, 75% {2 

steps) • 

(J?) -3- { (25) -2-Amino-3-thienylpropanoyl ) aitiino-l- (4- 
chlorobenzyl) pyrrolidine: 566 mg, 78% (2 steps). 

( j^) { |2i?) -2-Amino-3~thienylpropanoyl ) amino- 1- (4- 
chlorobenzyl) pyrrolidine: 585 mg, 81% (2 steps) . 

(J?) -3- {2-Amino-2-methylpropanoyl) amino-1- (4- 
chlorobenzyl) pyrrolidine: 404 mg, 66% (2 steps). 

(1^) «3_ { (25) -2-Amino-4- (methylsulf onyl ) butanoyl } amino-1- (4- 
chlorobenzyl) pyrrolidine: 535 mg, 72% (2 steps). 

Furthermore (11) -3- (glycylamino) -1- (4-methylbenzyl) pyrrolidine, (i?)- 
1_ (4-bromobenzyl) -3- (glycylamino) pyrrolidine, (i?)-l- (2, 4-dimethylbenzyl) -3- 
(glycylamino) pyrrolidine, and (J?) -1- (3, 5-dimethylisoxazol-4-ylmethyl) -3- 
(glycylamino) pyrrolidine were also synthesized pursuant to methods of Reference 
Example 1, 2 and 3 using the corresponding reactants respectively. 

(j^)_3-( Glycylamino )-l-(4-methylbenzyl) pyrrolidine: 4.65 g, 62% yield 
from 3- ( ( tert-butoxycarbonyl ) amino ) pyrrolidine . 

{2^)-l_(4_Bromobenzyl)-3-{glycylainino)pyrrolidine: 2.55 g, 68% yield 
from (J?) -3-amino-l- (4-bromobenzyl) pyrrolidine; NMR {CDCI3, 270 MHz) d 
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1.37-1.78 (m, 3H), 2.23-2.39 (m, 2 H)., 2. 50-2. 67- (m, 2 H) , 2.80-2.89 (m, 1 H) , 
3.32 (s, 2 H), 3.58 (s, 2 H) , 4.39-4.55 (m, 1 H) , 7.21 (d, J = 6.5 Hz, 2 H) , 
7.45 (d, J « 6.5 Hz, 2 H) . 

(J?)-l-(2,4-Dimethylben2yl)-3-(glycylainino)pyrrolidine: 1.56 g, 58% 
5 yield from 3- { (tert-butoxycarbonyl) amino J pyrrolidine; NMR (CDCI3, 270 MHz) 
^ 1.55-1.78 (m, 3 H) , 2.30(s, 3 H) , 2.23-2.31 (m, 2 H) , 2.33(s, 3 H) , 2.51- 
2.63 (m, 2 H), 2.78-2.87 (m, 1 H) , 3.30 (s, 2 H) , 3.55 (s, 2 H) , 4.38-4.60 (m, 
1 H), 6.95 (d, J = 7.6 Hz, 1 H) , 6.97 {s, 1 H) , 7.13 (d, J = 7.6 Hz, 1 H) , 7.43 
(br-s,^ 1 H) . 

10 {J?)-l- {3, 5-Dimethylisoxazol-4-ylmethyl)-3- (glycylamino) pyrrolidine: 

3.14 q, 45% yield from 3- {( tert-butoxycarbonyl) amino) pyrrolidine. 

Exanple 33: Preparation of (S) -3- [IT- {3,5- 

Bxs ( trif luoromethyl) benzoyl }glycyl3 amino-1- ( 4-chlorQbenzyl) pyrrolidine 
(Compotind No. 5) . 

A solution of 3, 5-bis (trifluoromethyl) benzoyl chloride (0.060 ramol) in 
chloroform (0-4 mL) was added to a solution of (S) -1- (4-chlorobenzyl)-3- 
(glycylamino)pyrrolidine (0.050 ramol) and triethylamine (0.070 mmol) in 
chloroform (1.0 mL) . After the reaction mixture was agitated at room temperature 
for 2.5 h, (aminomethyl) polystyrene resin (1.04mmol/g, 50 mg, 50 mmol) was added 
and the mixture was agitated at room teirperature for 12 h. The reaction mixture 
was filtered and the resin was washed with dichloromethane (0.5mL) . The filtrate 
and washing were combined, dichloromethane (4 mL) was added, and the solution 
was washed with 2 N aqueous NaOH solution (0.5 mL) to give (5) -3- [^-{3, 5- 
bi s ( t r i f luoromethy 1 ) ben zoy 1 } gl y cyl J amino- 1 - ( 4 - chlor oben zyl ) pyrrol idine 
(compound No. 5) (14.4 mg, 57%): The purity was determined by RPLC/MS (97%); 
ESI/MS m/e 508.0 (M*+H, C22H20CIF6N3O2) . 

EauoBples 34-239. 

30 The compounds of this invention were synthesized pursuant to methods of 

Exairq>le 33 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 3. 
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Table 3 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 34 


5 


C22H2>C1F6N302 


508.0 


14.4 


57 
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Example 35 


6 


C2inzidr 3N3CJ2 


4 4 n n 

*i *1 U • W 


± / • u 


77 


Exaitple 36 


7 


TT D - - 1 XT f\ 

U20H2lBrClN3O2 


fl 3U • u 


IT 7 


f -7 


Example 37 


8 


C20H21C1FN3O2 








Exait5>le 38 


9 


M TT ^< 1 1k.T f\ 

C20"20^J-3N3U2 


4 4 n n 




c^uant 


Example 39 


10 


0 T XT 
C21H24CIN3O3 




^0 • 0 


(}\iati^ 


Example 40 


11 


C22H26CIN3O4 


A *i 




(]uant 


Example 41 


12 


C22H26dN304 


4 • «> 


1 R 0 


7^ 
/4 


Example 42 


13 


C21H2XCIF3N3O2 


440- U 


Xo« 1 


ou 


Example 43 


14 


C21H24CIN3O2 


OOD. U 


1 £ A 
lO. 4 




Example 44 


15 


C20H21CI2N3O2 




Is . / 


/ / 


Example 45 


16 


C21H24CIN3O2 


' 402 . 0 


28.2 


quanti 


Exair?)le 46 ;| 


17 


C20H20CI3N3O2 


442 • 0 


35. 6 


qviant: 


Exait?>le 47 


18 


C21H21CIN4O2 


397.5 


22. 8 


qiiant 


Example 48 


19 


C21H22CIN3O4 


416. 0 


16. 3 


78 


Exaic^le 49 


20 


C21H20CIF4N3O2 


458. 0 


24 . 9 


• quant 


Example 50 


21 


C21H20CIF4N3O2 


458.0 


17 . 9 


78 


Exanqple 51 


22 


C21H20CIF4N3O2 


458.0 


9.4 


41 


Example 52 


23 


C21H20CIF4N3O2 


458 . 0 


15. 4 


67 


Exaiq>le 53 


24 


C21H21CIF3N3O3 


456. 0 


20 . 7 


91 


Exanple 54 


25 


C21H20CIF4N3O2 


458. 0 


18 . 5 


81 


Example 55 


26 


C20H21CIN4O4 


417. 0 


21. 9 


quant 


Example 56 


27 


C20H21CIN4O4 


417 . 0 


16.8 


ol 


Exaziqple 57 


28 


C20H21CIN4O4 


417.0 


6. 8 


0 0 

3o 


Example 58 


29 


C22H20CIF6N3O2 


508 . 0 


20 . 8 


0 0 
oz 


Exanple 59 


30 


C21H21CIF3N3O2 


440.0 


15 . 2 


by 


Elxample 60 


31 


C2oH2iBrClN302 


450 . 0 


15 • 6 


by 


Exan^le 61 


32 


C20H21CIFN3O2 




IX. 0 


ox 


Example 62 


33 


C20H20CI3N3O2 


440 • 0 


xa. 0 


T9 

/Z 


Example 63 


34 


C21H24CIN3O3 


A AO C 


JO. O 


quant 


Exanqple 64 


35 


C22H26CIN3O4 




DO . 1 


quant 


Example 65 


36 


C22H26CIN3O4 




J / . D 


quant 


Example 66 


37 


CZ1H21CIF3N3O2 


A A€\ n 
44U . U 


X2 • 0 


c;7 


Exaitqple 67 


38 


C21H24CIN3O2 




19 

XZ • J 




Example 68 


39 


C20H21CX2N3O2 


4 vO • U 


1 Q 

a 7 


7fl 


Example 69 




L-21"24^-'-W3*-'2 


402 . 0 


11.6 


58 


Exan^le 70 


41 


C20H20CI3N3O2 


442.0 


17.8 


81 


Exan^le 71 


42 


C21H21CIN4O2 


397.5 


22.4 


quant 


Example 72 


43 


C21H22CIN3O4 


416.0 


30.1 


quant 


Exan^le 73 


44 


C21H20CIF4N3O2 


458.0 


13.4 


59 


Example 74 


45 


C21H20CIF4N3O2 


458.0 


13.2 


58 
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Example 75 


46 ( 


^2lH2oClF4N302 


Hoo , yJ 


1 A A 


63 


Example 76 


47 ( 


^2lH2xClF3N303 






17 


Example 77 


48 . 


C21H20C1F4N3O2 




X D . ^ 


79 


Example 78 


49 


C20H21CIN4O4 


A^^ n 


XZ . ^ 




Exait5>le 79 


50 


C21H20CIF4N3O2 








Excunple 80 


51 


C2oH2iBrClN302 


A Rn A 


D • 0 


OD 


Example 81 


52 


C20H21CIFN3O2 




A 1 


ZX 


Example 82 


53 


C20H21CI2N3O2 




C A 
D»H 


^ / 


Elxample 83 


54 


C20H20CI3N3O2 


440.0 


0 Q 

0 . 0 


A n 


Example 84 


55 


C2oH2oBrCl4N302 


440 . 0 


7 . 7 


oo 


Example 85 


56 


C21H24CIN3O2 


386. 0 


4 . 8 




Exan^le 86 


57 


C22H26CIN3O4 


429 .5 


4. 9 


23 


Example 87 


58 


C20H21CI2N3O2 


406.0 


4. 1 


20 


Example 88 


59 


C2oH2iBrClN302 


452.0 


3.5 


16 


Exanqple 89 


60 


C26H26CIN3O2 


448.5 


7;3 


33 


Example 90 


61 


C2lH2iClF3N302 


440. 0 


7 , 1 


32 


Exairple 91 


62 


C21H24C1N302 


386.0 


10.4 


54 


Exaiiple 92 


63 


C22H26C1N302 


400.5 


6.0 


30 


Example 93 


64 


C21H21C1N402 


397 . 0 


7 . 0 


35 


Example 94 


65 


C24H24C1N302 


422.0 


7.7 


3d 


Example 95 


66 


C24H24C1N302 


422.0 


6.3 


30 


Exanqple 96 


67 


C2oH2oClF2N302 


408. 0 


4 . 7 




Exan^le 97 


68 


C20H20C1F2N3O2 


408.0 


7 . 8 


00 
00 


Example 98 


69 


C20H2OC1F2N3O2 


408 . 0 


7 - 3 


JO 


Example 99 


70 


C20H2OC1F2N3O2 


408 . 0 


9. 1 


ji c;. 


Example 100 


71 


C22H26C1N304 


429 . 0 


5. 6 


ZD 


Example 101 


72 


C21H21C1F3N302 


456. 0 


6.2 


Z / 


Exanple 102 


73 


C21H21C1F3N302 


456. 5 


16. 8 


/4 


Example 103 


74 


C22H24C1N304 


430. 0 




/ 0 


Exan^le 104 


75 


C21H20C1F4N3O2 


4 bo . u 


lb . 1 


1 u 


Exanqple 105 


76 


C2iH20ClF4N3Oz 


458 . 0 


IT A 
1 / • U 


Til 


Example 106 


77 


CZ0H1PC1F3N3O2 




lb • Z 


/ D 


Example 107 


78 


C20H1OC1F3N3O2 




lo • U 


DO 


Exairple 108 


79 


C22H20C1F6N3O2 


c AO n 
DUD « U 


XD ■ 0 


74 


CiXair^J-C ±U7 


80 




508.0 


16.4 


65 


Example 110 


81 


C22H26CIN3O2 


400.0 


13.9 


70 


Example 111 


83 


C20H21CIN4O4 


417.0 


16.0 


77 


Exan^le 112 


84 


C20H21CIN4O4 


417.0 


21.6 


quant 


Example 113 


87 


C23H22CIF6N3O2 


522.0 


17.5 


67 


Example 114 


88 


C22H25CIF3N3O2 


454.0 


13.9 


. 61 
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Example 115 


89 


C2lH23BrClN302 


4 Ob . U 


It; A 




Exan^le 116 


90 


C2lH23ClFN302 




1 1 
• 1 




Exan^le 117 


91 


C21H22C13N302 




1 Q 1 

lo . / 


OK) 


Exaraple 118 


92 


C22H26CIN3O3 


A'\ a n 


'^Q A 
00 . 4 


c^uanti 


Exan^le 119 


93 


C23H26CIN3O4 


A A a A 


ZD • ^ 


<]uan1u 


Exainple 120 


94 


C23H28CIN3O4 


446.0 


16. 5 


74 


Exaxnple 121 


25 


C22H23C1F3N302 


434 • U 


lb. 3 




Exanqple 122 


96 


C22H26C1N302 


400* 5 


16.7 


0 A 

84 


Example 123 


97 


C21H23CI2N3O2 


420.0 


11 . 2 


53 


Exan^le 124 


98 


C22H26CIN3O2 


416.5 


11. 8 


57 


Example 125 


99 


C21H22CI3N3O2 


454 • 0 


14. 8 


65 


Exan?)le 126 


100 


C22H23CIN4O2 ^• 


411. 0 


9.5 


46 


Exan5>le 127 


101 


C22H24CIN3O4 ■ 


430*5 


13.2 


61 


Example 128 


102 


C22H22CIF4N3O2 


472.0 


13.1 


56 


Exaznple 129 


103 


C22H22CIF4N3O2 


472.0 


36.5 . 


quant 


Example 130 


104 


C22H22CIF4N3O2 


472.0 


22.8 


97 


Exciraple 131 


105 


C22H22C1F4N302 


472.0 


20.1 


85 


Exaiqple 132 


106 


C22H25CIF3N3O3 


470.0 


27.4 


quant 


Example 133 


107 


C22H22CIF4N3O2 


472.0 


18.5 


78 


Example 134 


108 


C21H23CIN4O4 


431.0 


11.9 


55 


Example 135 


109 


C21H23CIN4O4 


431.0 


23.9 


quant 


Example 136 


110 


C21H23CIN4O4 


431.0 


24.4 


quant 


Example 137 


111 


C23H22CIF6N3O2 


522 . 0 


9 . 5 


36 


Example 138 


112 


C22H23CIF3N3O2 


454.0 


3.9 


17 


Example 139 


113 


CziHz^BrClNsOz 


466. 0 


7 . 5 


32 


Exait?>le 140 


114 


C21H23CIFN3O2 


404.0 


6.1 


30 


Example 141 


115 


C21H22CI3N3O2 


456.0 


6.6 


29 


Example 142 


116 


C22H26CIN3O3 


416. 0 


4.8 


23 


Example 143 


117 


C23H28CIN3O4 


446. 0 


6.4 


29 


Example 144 


118 


C23H2eClN304 


446. 0 


24 . 6 


quant 


Exaiq^le 145 


119 


C22H23CIF3N3O2 


454 . 0 


5.2 




Exait^le 146 


120 


C22H26CIN3O2 


400. 5 


4 . 4 


0 0 


Exan^le 147 


121 


C2lH2:.Cl2N302 


4^U • U 


1 0 
/ . 0 


0 1 


Exanple 148 


122 


C22H26C1N302 


A'\ a c 


t A 1 

X4 • 1 


00 


example 14^ 




^-►2 1**22 ^ 3" 3^2 


454 . 0 


5.4 


24 


Example 150 


124 


C22H23C1N402 


411.0 


34.0 


quant 


Example 151 


125 


C22H24CIN3O4 


430.5 


32.0 


quant 


Example 152 


126 


C22H22CIF4N3O2 


472.0 


4.6 


19 


Exaiiqple 153 


127 


C22H22C1F4N302 


472.0 


10.4 


44 


Example 154 


128 


C22H22CIF4N3OC 


472.0 


7.3 


31 
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Exanqple 155 


129 


C22H22CIF4N3O2 




1 "3 ^ 


•^7 

3 / 


Example 156 


130 


C22H23CIF3N3O3 


Ann n 


1 ^ 1 


OH 


Example 157 


131 


C22H22CI F4N3O2 


1 t ^ m \j 


0 • D 




Exan^le 158 


132 


C21H23CIN4O4 


• U 


A A 




Example 159 


133 


C21H23CIN4O4 


HOl m U 


• u 


^uan't 


Exanqple 160 


134 


C2iH23ClN404 


431* 0 


D. 9 




Example 161 


135 


w v% W ^\ 

C2iH23BrClN302 




T Q 
/ • 0 


^A 


Example 162 


136 


C21H23CIFN3O2 


404 . 0 


13 . 7 


00 


Example 163 


137 


C21H23CI2N3O2 


420. 5 


14 . 6 


D7 


Example 164 


138 


C21H22CI 3N3O2 


454 . 0 


17 . 7 


/d 


Example 165 


139 


C2lH22BrCl4N302 


454 • 0 


17 .2 


76 


Example 166 


140 


C22H26CIN3OZ 


400,0 


15. 0 


75 


Exaii5)le 167 


141 


C23H28CIN3O4 


443.5 


13. 9 


62 


Example 168 


142 


C2lH23Cl 2N3O2 


420.0 


13.7 


65 


Example 169 


143 


C2iH23BrClN302 


464.0 


16.1 


69 


Example 170 


144 


^27^Z8^1^3^2 


462 . 0 


17 . 6 


76 


Exan^jle 171 


145 


C22H23CIF3N3O2 


454.0 


16. 0 


71 


Exanqple 172 


146 


C22H26CIN3O2 


400.0 


14 . 9 


75 


Example 173 


147 


C23H28CIN3O2 


414.0 


16. .2 


78 


Example 174 


148 


C22H23CIN4O2 


411.0 


14. 9 


73 


Exan^le 175 


149 


C25H26CIN3O2 


436.0 


17.1 


78 


Example 176 


150 


C25H26CIN3O2 


436.0 


13.1 


60 


Exanqple 177 


151 


C21H22CIF2N3O2 


422 . 0 


14 . 8 


70 


Example 178 


152 


C21H22CIF2N3O2 


422.0 


15 . 3 


73 


Exan^le 179 


153 


C21H22CIF2N3O2 


422 . 0 


15 . 3 




Example 180 


154 


C21H22CIF2M3O2 


422 . 0 


16. 4 


to 


Exeunple 181 


155 


C23H28CIN3O4 


443.0 


16. 9 


to 


Example 182 


156 


C22H23CIF3N3O2 


470.5 


no c 

12 • 0 


C A 
OH 


Example 183 


157 


C22H23CIF3N3O2 


470. 0 


20 . 0 


85 


Example 184 


158 


C23H26CIN3O4 


444 . 0 


17.4 


1 0 


Example 185 


159 


C22H22C1F4N302 


4 . U 


1 a A 
lo . 4 


/ 0 


Exanple 186 


160 


C22H22CIF4N3O2 


472 . 0 


ly . 0 


a Q 


Exan?>le 187 


161 


C2iH2aClF3N302 


44U , U 


IT C\ 

X / . u 


1 f 


Example 188 


162 


C2lH2lClF3N302 


44U . U 


1 / . 1 


/ 0 


£jXampj.e loi? 




v»23**22^^*- 6*^3^2 


522.0 


20.8 


80 


Example 190 


164 


C23H22CIF6N3O2 


522.0 


2.7 


10 


Example 191 


165 


C23H28CIN3O2 


414.0 


16.4 


79 


Example 192 


166 


C22H23CIF3N3O2 


454.0 


8.6 


38 


Example 193 


167 


C2iH23BrClN302 


464.0 


11.6 


50 


Example 194 


168 


C21H23CI2N3O2 


420.0 


11.5 


55 
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Example 195 


169 


C2lH22Cl3N302 




in n 

J. u . u 


H n 


Example 196 


170 


^ TT 1 VI ^\ 

C22n22ClF4N302 


AHO n 


in A 


•1 H 


Exan^le 197 


171 


C21H23C12N302 








Exaiqple 198 


172 


C21H24CIN3O2 


Job • U 






Exan^le 199 


173 


C21H23CIN4O4 


A'k'x n 
4oX . U 


14 . 0 


DO 


Exanple 200 


174 


C22H23C1F3N302 


434 . U 


1 A A 

lU. 4 


A a 
4b 


Exan^le 201 


175 


C2lH23BrClN302 


464 . 0 


13. 4 


c 0 

58 


Exaiiqple 202 


176 


C21H23CI2N3O2 


420* 0 


12 . 7 


dU 


Exanqple 203 


177 


C21H22CI3N3O2 


454 . 0 


13. 2 


58 


Exazi9>le 204 


178 


C22H22CI F4N3O2 


472. 0 


12.9 


55 


Example 205 


179 


C21H23CI2N3O2 


420. 0 


13.3 


63 


Bxan^le 206 


180 


C21H24CIN3O2 


386. 0 


'24.2 


quant 


Exan^>le 207 


181 


C21H23CIN4O4 


431.0 


r 1 . 0 


1 


Exan^le 208 


182 


C23H25CIF3N3O2 


468.0 


15.1 


65 


Example 209 


183 


C22H25BrClN302 


478.0 


18.0 


75 


Exanple 210 


184 


C22H25C12N302 


434.0 


16.3 


75 


Example 211 


185 


C22H24C13N302 


468.0 


18.6 


79 


Exan^le 212 


186 


C23H24C1F4N302 


486.0 


16.5 


68 


Example 213 


187 


C22H25C12N302 


434.0 


14.4 


66 


Example 214 


188 


C22H26C1N302 


400.0 


14.0 


70 


Exan^le 215 


189 


C22H25C1N404 


445.0 


16.8 


76 


Example 216 


190 


C26H25CIF3N3O2S 


536.0 


17.7 


66 


Example 217 


191 


C25H25BrClN302S 


546. 0 


20 . 4 


75 


Exait^le 218 


192 


C25H25CI2N3O2S 


502.0 


16. 9 


67 


Example 219 


193 


C25H24C13N302S 


536-0 


18 . 3 


68 


Exaiiple 220 


194 


C26H24C1F4N302S 


554.0 


19. 4 


70 


Exan^le 221 


195 


C25H25C12N302S 


502.0 


19. 1 


76 


Example 222 


196 


C25H26C1N302S 


468 . 0 


16. 0 


bo 


Example 223 


197 


C25H25CIN4O4S 


513. 0 


18 • 4 


72 


Example 224 


198 


C26H25CIF3N3O2S 


536. 0 


13 . 9 




Eixample 225 


199 


C25H25BrClN302S 


546. 0 


12 . 9 


A 1 

4 / 


Exan^le 226 


200 


C25H25CI2N3O2S 




1 R ^ 

X3 . D 


OZ 


Example 227 


201 


C25H24CI3N3O2S 


C 0 £ A 




g^A 
D4 


Exanple 228 


202 


C26H24CIF4N3O2S 


c ex n 
D04 . U 


JLD • 4 


DO 


Elxaic^le 229 




^25"25^^ 2*^3^2^ 


502. 0 


13.5 


54 


Exanple 230 


204 


C25H2«C1N302S 


468.0 


13.7 


59 


Exan^le 231 


205 


C2SH25CIN4O4S 


513.0 


13.9 


54 


Exaii^>le 232 


206 


C24H27CIF3N3O4S 


546.0 


10.0 


37 


Exanple 233 


207 


C23H2-BrClN304S 


558.0 


17.1 


61 


Exan^le 234 


208 


C23H2-CI2N3O4S 


512.0 


17.0 


66 
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Exanqple 235 


209 


C23H26CI3N3O4S 


546.0 


7.3 


27 


Example 236 


210 


C24H26CIF4N3O4S 


564.0 


19.2 


68 


Example 237 


211 


CzaHzTClzNaOflS 


512.0 


7.9 


31 


Example 238 


212 


C23H28CIN3O4S 


478,0 


13.7 


57 


Example 239 


213 


C23H27CIN4O4S 


523.0 


5.5 


21 



Exaii5>le 240: Preparation of (R) -3- [N-O-Pluoro-B- 

Ctrif luoromethyDbenzoyl )glycyl] amino-1- (3 , 5-diinethylisoxazoX-4- 
ylaethyl) pyrrolidine (Compound Mo. 1191). 

5 A solution of 3-fluoro-5- (trifluoromethyl) benzoyl chloride (0.058 mmol) 

in dichloromethane (1 mL) was added to a mixture of (J?^^-l- (3, 5- 
dimethylisdxazol-4-ylmethyl)-3- (glycylamino) pyrrolidine (0.050 itt^Uol) and 
piperidinomethylpolystyrene (58 mg) in chloroform (0.2 mL) and dichloromethane 
(0.75 mL) . After the reaction mixture was stirred at room tenqperature for 2 

10 h, methanol (1.0 mL) was added and the mixture was stirred at room temperature 
for 30 min. The reaction mixture was loaded onto Varian™ SCX column, and washed 
with CH3OH (16 mL) . Product was eluted off using 2 N NH3 in CH3OH (6 mL) and 
concentrated to afford (i?) -3- 3-f luoro-5- 

(trifluoromethyl)benzoyl}glycyl)amino-l-(3,5-dimethylisoxazol-4- 

15 ylmethyl) pyrrolidine (Compound No. 1191) (19.5 mg, 88%): The purity was 
determined by RPLC/MS (100%); ESI/MS m/e 443.2 (M*+H, C20H22F4N4O3) . 

Exanples 241-265. 

The confounds of this invention were synthesized pursuant to methods of 
20 Exan^sle 240 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 4. 



Table 4 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Excirople 241 


1192 


C20 H22 F4 N4 03 


443.2 


19.2 


87 


Example 242 


1193 


C20 H23 F3 N4 04 


441.0 


17.5 


79 


Elxaxnple 243 


1194 


C21 H22 F6 N4 03 


493.0 


20.4 


83 


Example 244 


1195 


C19 H23 Br N4 03 


435.1 


16.8 


77 


Exanqple 245 


1196 


C19 H23 N5 05 


402.2 


16.2 


81 


Exanqple 246 


1197 


C20 H22 F4 N4 03 


443.2 


17.6 


80 


Example 2 47 


1198 


C19 H23 Cl N4 03 


391.0 


16.5 


84 


Exan^le 248 


1199 


C20 H26 N4 03 


371.0 


16.1 


87 
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Example 


1 9nn 


ri9 H2? Cl2 N4 03 


425 . 0 


18.0 


85 


Example ^ou 


1 9ni 


rlQ H99 VO N4 03 


393.0 


16. 6 


85 


Example i^bl 


n o no 
IZUZ 


ib^^u kh. lit 


443.2 


16. 8 


76 


Example zt>^ 




W94 F'^ N3 03 


436.2 


17 • 1 


79 


Elxanple zoJ 


1^U4 


r9'^4 h9'^ M3 02 
CO n«3 w£ 


488.2 


18 . 1 


74 


Exan^le 254 




P91 Rr N3 02 


430,0 


17.5 


81 


Exan^le 2^9 


IZUD 




397 . 0 


16.2 


82 


Example 256 


1 OAT 


r^oo iio^ ir4 M*^ r\0 
\ZZZ n^j c4 Mo uz 




17 . 5 


80 


Elxan^le 257 


IzUo 


r*oi 119/ r*! M'^ n9 
\^£,x n£H wz 


386. 0 ■ 


15. 8 


82 


Exan^le 258 


1209 








86 


Exair^le 259 


1210 


Czl Hzo uiz uz 


490 ft 


17 ft 


85 


Rxarnole 260 


1211 


G21 H23 F2 N3 02 


388.0 


16.3 


84 


Exanqple 261 


1212 ' 


C22 H23 F4 N3 02 


438.2 


17.4 


80 


Example 262 


1213 


C24 H24 Cl F6 N3 02 


536.2 


24.0 


90 


Exas^le 263 


1214 


C23 H24 Cl F4 N3 03 


486.2 


22.2 


91 


Exair^jle 264 


1215 


C22 H24 C13 N3 02 


467 . 9 


20.9 


89 


Elxample 265 


1216 


C22 H24 Cl F2 N3 02 


436.0 


19.3 


89 



Exasple 266: Preparation of (H) -1- (4-Chlordbenzyl) -3-[(W-^4- 
(dilnethylalnino)]^enzoyl)glyeyl}a]llino]pyrrolidxne (Compound No. 952) . 

A solution of (J?) -1- (4-chl'orobenzyl) -3- (glycylamino) pyrrolidine (13.8 
mg, 0.052 mmol) in CHCI3 (2 mL) was treated with EtsN (0.021 mL, 0.15 mmol), 
4- (dime thylamino) benzoic acid (10 mg, 0.061 mmol), EDCI (10.2 mg, 0,053 mmol) 
and HOBt (7.5 mg, 0.055 mmol). The reaction mixture was stirred at room 
temperature for 16 h. The solution was washed with 2 N aqueous NaOH solution 
(2 mL x 2) and brine (2 mL) , and dried by filtration through a PTFE membrane 
using CH2CI2 (3 mL) . Concentration afforded the desired material (confound No. 
952) (24.9 mg, quant) : The purity was determined by RPLC/MS (91%) ; ESI/MS m/e 
415.0 (M*+H, C22H27CIN4O2) . 

Examples 267-347. 

The coit5>ounds of this invention were synthesized pursuant to methods of 
Exan5>le 266 using the corresponding reactant respectively. Solid-phase 
extraction (Varian™ SCX column) or chromatography (HPLC-Cis), if needed, afforded 
the desired material. The ESI/MS data and yields are summarized in Table 5. 

Table 5 
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Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield {%) 


Example Zoi 




r99 H94 Cl N3 04 


430.0 


26.3 


quant 


Example 2oo 




H^Q Cl N4 02 


429.0 


28.8 


quant 


^ 

Example 2o9 




r91 H9S n N4 07 
X y^A. INI 


401.0 


27 . 9 


quant 


1 OTA 

Example 270 




foo uon r*! n9 
tiz / ^± 


415 . 0 


26, 8 


quant 


Elxample 271 


O C £ 


^/jl nZ4 ex 




10 3 

JL\J » ■J 


51 


Example 272 


yo f 


nofi vsoo r*l 

n^z ex no 


o u o • \j 


1 4 


7 


Exan^le 273 




UicX nZ4 ex no v^o 


4 02 5 


1.2 


6 


Exair?>le 274 


9o9 


11^3 ex ni 




4 7 


22 


Example 275 


960 


C23 H2 / eX N4 






4Q 
Hy 


Exanple 276 


961 


eZl a^D eX Xi4 UiS 


4 UX a u 


9R 4 




Example 277 


962 


C22 Hz / Cl .N4 OZ 


4X3 • u 


Z4 • 7 


quant 


Example 278 


963 


C21 n24 eX No Oo 


H uz • u 


4 4 


99 

zz 


Example 279 


964 


C22 H24 Cl N3 04 


4oU • u 


OCk *^ 
Z !7 • O 


quant 


Exan^le 280 


965 


C23 H26 Cl N3 04 


>i ii ii f\ 
444 • U 


Z / • Z 


quant 


Exan^le 281 


966 


C22 H24 Cl N3 03 


4X4 • U 


0"7 A 

z / . u 


quant 


Exan^>le 282 


967 


C23 H26 Cl N3 03 


4Z0 . U 


oo f\ 

z / . u 


quant 


Example 283 


968 


C22 H23 Cl N4 02 


41X . U 


ZX • .4 


quant 


£;xample 284 


969 


C23 H25 Cl N4 02 


4Z3 • U 


OO A 
Z f . D 


quant 


Example 285 


970 


C22 H27 Cl N4 02 


41o . U 


ZD • D 


quant 


Ebcample 286 


971 


C23.H29 Cl N4 02 


AOQ A 

4zy • u 


Z / • 7 


quant 


Example 287 


972 


C20 n23 CX 02 


oo / . u 


^ u • ^ 




Exaiqple 288 


973 


C21 H25 Cl N4 02 


^ A1 A 
4UX . U 


zo . o 


quant 


Example 289 


974 


C20 H23 Cl N4 02 


IDT n 
oo / > U 


zo • o 


quant 


Example 290 


975 


C21 xi23 eX 02 


't ux • u 






Example 291 


976 


Cz2 nZo ex uz 


411 n 

4 XX • U 




mi 


Example 292 


977 


e23 nz^ ex fiH uz 


4 ^ o • v 


29 • 5 


quant 


Exan^le 293 


978 


e2U n2X ex JMO uz 


ft J.O • \J 


2-2 


11 


Exan^le 294 


9/9 


C2X iIzj ex NO uz 


Aon n 


10 . 2 


48 


Example 295 


O O A 


ezz xizo ex nn wo 




28. 8 


quant 


Example 296 


yol 


r'o^ von r*i KA n*^ 
ezo nz / ex im^i wo 


443 . 0 


11.9 


54 


Example 297 


yoz 


ezz nz / 


415.0 


27.4 


•quant 


Example 298 




ezw nz9 ex- w^ 


429,5 


28 . 1 


quant 


Examole 299 


984 


C21 H24 Cl N3 03 


402.0 


27.7 


quant 


Exan^le 300 


985 


C22 H26 Cl N3 03 


416.0 


28.6 


quant 


Example 301 


1149 


C21 H2 8 N4 04 


401 


15.5* 


38 


Example 302 


1150 


C21 H28 N4 03 


385 


10.9* 


28 


Example 303 


1151 


C21 H25 F3 N4 03 


439 


17.3* 


39 


Example 304 


1152 


C21 H24 F N5 03 


415 


12.7* 


30 
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Exaxnple 305 


1 1 c, "5 


r91 W94 Cl N5 03 
X 1 v«x inj w«j 


430 


17.5* 


41 


Example 306 






410 


20 , 6* 


50 


Elxan^)!© 307 




Q w9'^ N4 n4 
n^J rj KJt 


429 


13. 8* 


32 


Example 308 


1 1 C £ 
XlOD 




403 


17 . 7* 


43 


Example 309 


1 1 (iT 

llo / 


L«XO yt'i' 


409 


12 . 6* 


30 


Example 310 


1158 


Cl7 n^J VrX^ 




1 1> Q-* 




Example 311 


1159 




4DZ 


OO • D 




Example 312 


1160 


r*OA UOC Qv* UR 

CZU nisD DJ. 




90 4 


45 


Example 313 


1289 


C2U M / N3 04 


*x UO 


R ft* 


1 4 
x^ 


Exan^le 314 


1290 


C21 H29 No 03 


4UU 


o . y 


1 7 
X / 


Exait^le 315 


1291 


C24 H28 N4 02 




ZZ . 4 


bo 


Example 316 


1292 


C22 H27 Br N4 02 


4d1 


9 "a Q 
Zo • 0 


XD 


Example 317 


1293 


C22 H23 F4 N3 Oz 


4 JO 


zu • y 


D!7 


Exan^le 318 


1294 


C22 H23 F4 N3 02 


il "3 D 

4 Jo 


ZU. o 


37 


Example 319 


1295 


C23 H31 N3 03 


o a o 


17 . 5 


34 


Example 320 


1296 


C20 H25 N3 02 S2 


4U4 


1 o o 
Id . o 


Do 


Example 321 


1297 


C21 H24 F3 N3 03 


424 


1 O 1 

18 . 1 


Do 


Example 322 


1388 


C21 H32 N6 03 


41 / 


I - 4* 


Z4 


Exan^le 323 


1389 


C19 H22 n6 04 


^ QO 

oyy 


11^ 9 

ID • Z 


A R 


Example 324 


1401 


C23 H25 Cl N4 02 


425 


B . 3* 


XD 


Example 325 


1402 


C24 H32 N4 05 


^ RT 

4r> / 


Q 9ih> 

0 • o'' 


1 «\ 
XD 


Exa]iq[>le 326 


1403 


C20 H24 N4 02 




X4 • D 


R9 
DZ 


Exan^le 327 


1404 


C20 H24 N4 02 




J. / • U 


DU 


Example 328 


1405 


C21 H26 N4 02 S 


Q QQ 


X f • o 


R4 


Exaic^le 329 


1407 


C22 H28 N4 OZ S 


4 lo 


1 Q 1 

xy • ± 


S7 


Example 330 


1410 


C19 H24 N4 Oo 


o3 / 


Q "7* 




Example 331 


1769 


C22 HZd CJL ro W4 




xx • o 


90 


Example 332 


1770 


C26 H2d CJ.Z No 04 




■ X 


91 
ZX 


Example 333 


1771 


C2o nJ / NO U4 


4 A4 


xz • # 




Example 334 


1772 


Czo Hoy M D U4 






9 


Exanple 335 


1773 


r»OQ HOT MR r\A 




9* 


11 


Example 336 


1774 


Czo no4 Wo UD 




xo • u 


22 


Exan5>le 337 


O A O Q 

2039 




01 X 


5.2* 


14 


Exan^le 338 


2040 


r*00 110*7 


O 7 o 


9 0* 


5 


Rxanrml @ 339 

JCtACUU^XC •J «J ✓ 


2041 


C23 H29 N3 03 


396 


6.2* 


15 


Example 340 


2042 


C25 H37 N3 02 


413 


2.6* 


6 


Exaicqple 341 


2043 


C24 H31 N3 02 


394 


6.8* 


17 


Example 342 


2044 


C25 H28 N4 04 


449 


8.7* 


16 


Exan^le 343 


2045 


C26 H29 Cl N6 04 


525 


11.4* 


19 


Example 344 


2046 


C27 H32 N6 04 


505 


7.7* 


13 



241 
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Exanqple 


345 


2047 


C28 


H32 


N4 


04 


489 


10.0* 


18 


Exanqple 


346 


2048 


C28 


H37 


N5 


05 


524 


3.7* 


6 


Example 


347 


2049 


C28 


H37 


N5 


04 


509 


5.3* 


9 



♦Yield of TFA salt. 



Exanple 348: Preparation of (H) -1- (4-ChlorobenzyX) -3- [{N- (2-aiiiino-5- 
ohlorobenzoyl ) glycyl ) amino ] pyrrolidine ( Coxnpoiind No . 1084). 

5 A solution of (J?) -1- (4-chlorobenzyl) -3- (glycylamino) pyrrolidine (0.050 

mmol) in CHCI3 (2 mL) was treated with 2-ainiho-5-chlorobenzoic acid (0.060 mmol) 
and diisopropylcarbodiimide (0.060 mmol) . The reaction mixture was stirred at 
room teit^jerature for 15 h- The mixture was loaded onto Varian^SCX column, and 
washed with CH3OH (15 mL) . Product was eluted off using" 2 N NH3 in CH3OH (5 mL) 
10 and concentrated to afford (H) -1- (4-chlorobenzyl) -3-{J^- (2-amino-5- 
chlorobenzoyl) glycyl}amino]pyrrolidine (Con?>oundNo, 1084) (12.7 mg, 60%): The 
purity was determined by RPLC/MS (87%); ESI/MS m/e 421.0 {M*+H, C20H22CI2N4O2) . 

Examples 349-361. 

15 The confounds of this invention were synthesized pursuant to methods of 

Exanqple 348 using the corresponding reactant respectively. If the starting amine 
remained^ treatment with isocyanatomethylated polystyrene (50 mg) in CHCI3 (1 
mL) at room tenperature, filtration and concentration afforded the desired 
material. The ESI/MS data and yields are summarized in Table 6. 

20 

Table 6 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Exaznple 349 


1085 


C20H22CIN5O4 


432.0 


4.1 


19 


Example 350 


1086 


C20H23CIN4O2 


387.0 


7.9 


41 


Exanple 351 


1087 


C22H23CIN4O2 


411.0 


15.0 


73 


Example 352 


1088 


C18H20CIN3O3 


362.0 


12.9 


71 


EIxsuDt^le 353 


1089 


C22H22CIFN4O2 


429.0 


16.0 


75 


Elxan^le 354 


1090 


C22H26CIN3O3 


416.0 


15.8 


76 


Exanple 355 


1091 


C21H24CI2N4O2 


435.0 


10.9 


50 


Example 356 


1092 


C21H24CIN5O4 


446.0 


7.9 


35 


Example 357 


1093 


C21H25CIN4O2 


401*0 


9.5 


47 


Exan^le 358 


1094 


C23H25CIN4O2 


425.0 


15.8 


74 


Exan^le 359 


1095 


CicH22ClN303 


376.0 


13.5 


72 


Exaic^le 360 


1096 


C23H24C1FN402 


443.0 


11.8 


53 



242 



wo 99/25686 PCr/US98/23254 



lExaxople 3611 1097 IC23H28CIN3O5 



430.0 



15.1 



70 



1 



10 



Exaa^le 362: Preparation of (») -l-(4-Chloroben2yl) -3- [IH- (3-bramo-4- 
]|lethylbenzoyl)glyc7l}alnino]pyrrolidine (Conpoiuid Mo. 1098). 

A solution of (J?) -1- (4-chlorobenzyl) -3- (glycylamino) pyrrolidine (0.O50 
nmol) in CHCI3* (1.35 mL) and tert-butanol (0.15 mL) was treated with 3- 
bromo-4-niethylbenzoic acid (0.060 inmol) , diisopropylcarbodiimide (0.060 mmol) , 
and HOBt (0.060 mmol). The reaction mixture was stirred at room ten5)erature 
for 15 h. The mixture was loaded onto Varian™ SCX column , and washed with 
CH3OH/CHCI3 1:1 (12 mL) and CH3OH (12 mL) . Product was eluted off using 2 N NH3 
in CHsOH' (5 mL) and concentrated to afford (i?) -1- (4-chlorobenzyi} -3- [ ( (3- 
bromo-4'^methylbenzoyl)glycyl) amino) pyrrolidine (Conqpound No. 1098.) (11.6 mg, 
50%): The purity was determined by RPLC/MS (94%); ESI/MS m/e 466.0 
(C2iH23BrClN30z) . 



15 



20 



25 



Examples 363-572. 

The compounds of this invention were synthesized pursuant to methods of 
Exaii?>le 362 using the corresponding reactant respectively. Preparative TLC, 
if needed, afforded the desired material. The ESI/MS data and yields are 
summarized in Table 1, 

The following 3 compounds were obtained as byproduct of Compound Nos. 
1415, 1416, and 1417, respectively. 

1419: 7.9 mg, 38% yield; ESI/MS m/e 419.0 (C20H23CIN4O2S) . 

1420: 7.1 mg, 36% yield; ESI/MS m/e 399.2 (C21H26N4O2S) . 

1421: 7.4 mg, 37% yield; ESI/MS m/e 404.2 (C19H25N503S) . 

Table 7 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Exaiiq[>le 363 


1099 


C2oH2oBrClFN302 


470.0 


3.1 


13 


Example 364 


1100 


C20H20CI2FN3O2 


424.0 


3.1 


15 


Example 365 


1101 


C21H23CIIN3O2 


512.0 


12.5 


49 


Exair^le 366 


1102 


C21H23CIN4O4 


431.2 


7.7 


36 


Exan5>le 367 


1103 


C22H26BrN202 


446.0 


13.8 


62 


Exait^le 368 


1104 


C2iH23BrFNs02 


450.0 


16.5 


74 


Example 369 


1105 


C21H23CIFN3O2 


404.2 


14.7 


73 


Exanqple 370 


1106 


C22H26IN2O2 


492.0 


18.5 


75 



243 



wo 99/25686 
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Example 371 


1107 


C22H26N4O4 




iD . ^: 


1 A 
1 4 


Exanple 372 


1108 


C2oH25BrN403 


^ ^ Q n 

4 4 y . u 


Xc. - 0 




Exan^le 373 


1109 


Ci9H22BrFN403 


yi ^ n 


lb . z 


•7 1 


Example 374 


1110 


Cl9H22ClFN403 


A rte^ 0 
4U7 . ^ 


1 >l A 

14 . 4 


T A 
f U 


Exan^le 375 


1111 


C20H25IN4O3 


A 0*7 

49 / . □ 


17.9 


72 


Exairple 376 


1112 


C20H25N5O5 


416.2 


14 . 9 


72 


Example 377 


1113 


C23H27BrClN302 


494 • 0 


16. 1 


65 


Example 378 


1114 


C22H24BrClFN302 


498. 0 


20. 2 


81 


Example 379 


1115 


C22H24C12FN302 


452.2 


18.6 


82 


Exaicqple 380 


1116 


C23H27C1IN302 


539. 1 


21 . 9 


81 


Example 381 


1117 


C23H27C1N404 


459.2 


18.7 


81 


Exan^le 382 


1171' 


C2iH23BrClN302 


466.0 


4.9 


21 


Example 383 


1172 : 


C22H23C1N403 


427.2 


16.1 


75 


Example 384 


1173 


C23H25C1N4P3 


441.2 


22.8 


quant 


Exanple 385 


1174 


C20H22C1FN4O2 


405.2 


21.4 


quant 


Example 386 


1175 


C22H26BrN302 


446. 0 


15.8 


71 


Example 387 


1176 


C23H26N403 


407.2 


17.6 


87 


Example 388 


1177 


C24H2BN403 


421.2 


20.2 


96 


Exan?)le 389 


1178 


C21H25FN402 


385-0 


16.2 


84 


Exaic?>le 390 


1179 


C21H25N504 


412.2 


2.3 


11 


Example 391 


1180 


C23H26N402 


391.0 


21.6 


quant 


Exanqple 392 


1181 


C20H25BrN4O3 


451.0 


20.1 


89 


Example 393 


1182 


C21H25N504 


412.2 


13.3 


65 


Example 394 


1183 


C22H27N504 


426.2 


20. 9 


98 


Example 395 


1184 


C10H24FN5O3 


390. 0 


20.0 


quant 


Example 396 


1185 


CitH24N605 


417.2 


18.2 


87 


Exan5>le 397 


1186 


C21H25N5O3 


396.2 


17.6 


89 


Example 398 


1187 


C23H27BrClN302 


494.0 


22.1 


90 


Example 399 


1188 


C24H27CIN4O3 


455.2 


17.2 


76 


Exanqple 400 


1189 


C25H2&C1N403 


469 . 2 


21.1 


90 


Exan^le 401 


1190 


C22H26C1FN402 


433. 2 


20. 4 


94 


Example 402 


1217 


C2iH2oCl2F3N302 


474 . 0 


3d . 5 


81 


Example 403 


1218 


C21H23CIFN3O2 


A f\ A 0 

404 . 2 


0 c a 
. 0 


0 0 
00 


Exaitple 404 


1219 


C21H23CI2N3O2 


420.0 


3.7 


9 


Example 405 








53 . 0 


u uaii L> 


Exaznple 406 


1221 


C20H21C1F2N4O2 


423.0 


38.7 


92 


Exan^le 407 


1222 


C1CH23C1N402 


375.2 


33.6 


90 


Exan^le 408 


1223 


C26H26C1N302S 


496.0 


43.7 


88 


Example 409 


1224 


C20H21C1N4O5 


433.0 


40.6 


94 


Exazr^le 410 


1225 


C22H25C1F3N302 


454.2 


18.4 


41 



244 



wo 99/25686 



PCTAJS98y23254 



Example 411 


1226 ( 




jOH. * \) 


17 1 

J. / m ± 


45 


Example 412 


1227 




A nn 9 


1. t • ^ 


44 


Example 413 


1228 


C21H25IN4O2 


A Q'k n 
H, i?o • u 


^ 0 . 


47 


Example 414 


1229 


TT n ^\ 

C21H24F2N4O2 


A Ci'k 0 


1ft A 




Exan^le 415 


1230 


C20H26N4O2 


030 • Z 


1 «i 7 


AA 


Exan^le 416 


1231 


327H29N3O2S 


476. 0 


ZO. 9 


Do 


Example 417 


1232 


C21H24N4O5 


413. 0 


19 . 9 


9d 


Exanqole 418 


1233 


C20H22CIF3N4O3 


A CO A 


19 • 4 


00 


Example 419 


1234 


C20H25FN4O3 


389 • 0 


1 / • 0 


9^ 


Exan^le 420 


1235 


C20H25CIN4O3 


405 .2 


18 . 7 


9z 


Example 421 


1236 


C15H24IN5O3 


498 • 0 


23.9 


90 


Exanple 422 


1237 


C19H23F2N5O3 


408 .2 


19. 0 


9 J 


Exan^le 423 


1238 


Ci8H25N503^ 


360.0 


16.3 


91 


Exanqple 424 


1239 


C25H28N4O3S 


481.2 


21.4 


89 


Example 425 


1240 


C10H23N5O6 


418.0 


19.9 


95 


Exaii9>le 426 


1241 


C23H24CI2F3N3O2 


502. 0 


22 . 5 


90 


Example 427 


1242 


C23H27CIFN3O2 


432.2 


21.2 


98 


Example 428 


1243 


C23H27C12N302 


448.0 


21.6 


96 


Example 429 


1244 


C22H26CIIN4O2 


541.0 


26.4 


98 


Example 430 


1245 


C22H2&CIF2N4O2 


451.0 


21.3 


0 A 

94 


Exan^le 431 


1246 


C2XH27CIN4O2 


403.2 


19.4 


9o 


Example 432 


1247 


C28H30CIN3O2S 


524 • 0 


24. 7 


0 A 

94 


Example 433 


1248 


C22H2SCIN4O5 


461.0 


20 . 7 


9U 


Exait^le 434 


1249 


C20 H20 C12 N4 04 


451 . 0 


T A 

I . 4 


00 


Excimple 435 


1250 


C21 H23 CI N4 04 


431.2 


15 . 5 


T 0 


Exaic^le 436 


1251 


C19 H22 CI N5 05 


436. 0 


22 • 9 


quant 


Example 437 


1252 


C23 H28 Cl N3 02 


414 .2 


17 . 9 


DO 


Exan^le 438 


1253 


C24 H31 N3 02 


394 .2 


1 c 0 


OU 


Example 439 


1254 


02 2 H30 N4 03 


■a an o 


1 / • 0 


D / 


Example 440 


1255 


C20 H22 Br Cl N4 02 


4d / . U 






Exait5>le 441 


1256 


C21 H25 Br N4 02 


A A Si f\ 


Oft n 




Example 442 


1257 


C19 H24 Br N5 03 


A cirt n 
43U . U 


Z J. • 0 


Q7 


Exan^le 443 


1258 


C21 H25 Cl N4 02 


A f\1 0 

4U1.Z 


Xo • J. 


QO 


Exan^le 444 


1259 


C19 H24 Cl NO 03 


4Uo • U 


ZU . X 




Example 445 




r?3 H29 N3 03 


396.2 


16.8 


85 


EXcUiqple 446 


1261 


C23 H30 Cl N3 03 


432.2 


19.8 


92 


Exanqple 447 


1262 


C24 H33 N3 03 


412.2 


17.4 


85 


Example 448 


1263 


C22 H32 N4 04 


417.2 


18.7 


90 


Example 449 


1264 


C25 H26 Cl N3 03 


452.2 


29.1 


quant 


Example 450 


1265 


C26 H29 N3 03 


432.2 


18.1 


84 



245 
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Elxample 451 


±Z DO 


not H9n n4 


437 . 2 


1 Q "4 


88 


Exanqple 43Z 


LC. D / 




495*2 




83 


Example 453 


1 o<;p 




^ 0 • u 




80 


Example 454 


1 OCQ 


L.20 " 2 1 " ^ ^ 3*^3 


H 00 • 1/ 


1 Q 9 


fi9 


Example 455 


/u 






X # . 


fi9 


Example 456 


1271 






X / • X 


7Q 


Exanqple 457 


1272 


^ U C* M 0 

C24n25F3N403 


^ /3 • ^ 


91 7 
£,1. • / 


Q1 
9X 


Example 458 


1273 


C22H26CIN3O3 


4 ID . ^ 


X / • 0 


0 D 


Exan5>le 459 


1274 


^ TV B a^VT ^ 

C2xH24BrN303 


il Q C\ 




0 / 


Example 460 


1275 


C21H24CIN3O3 


4UZ • Z 


Xb. / 


00 


Example 461 


1276 


C21H23FN4O4 


410 . Z 


18 • 1 


0 / 


Example 462 


1277 


C22H24F3N5O4 f 


480 • 2 


20. 3 


0 C 
00 


Example 463 


1278 


C20H25CIN4O4 


421*2 


18 • 0 


QO 


Example . 464 


1279 


Ci9H23BrN404 


451. 0 


21. 3 


94 


Exanqple 465 


1280 


C19H23CIN4O4 


407.2 


19. 1 


94 


Example 4 66 


1281 


C19H22FN5O5 


420.2 


19. 1 


91 


Example 467 


1282 


C25H26CIF3N4O3 


523.2 


25. 0 


96 


Example 468 


1283 


C23H27CI2N3O3 


464 . 2 


12 .2 


53 


Exan^le 469 


1284 


C22H25BrClN303 


496. 0 


24 . 1 


97 


Example 470 


1285 


C22H25C12N303 


450. 2 


21 • 8 


97 


Example 471 


1321 


C2oH2oBrCl2N302 


486. 0 


5. 1 


21 


Exan^le 472 


1322 


C21H23C12N302 


420 . 0 


T A C 

10 • 5 


C A 


Example 473 


1323 


C20H20C12IN3O2 


532 . 0 


7 • 1 


2 / 


Exan^>le 474 


1324 


C21H24C1N303 


402 - 2 


22 .2 


quant. 


Exaii?)le 475 


1325 


C27H26C1N303 


476 . 0 


22 . 2 




Example 476 


1326 


*-» TT <^ n TXT 

C20H21C1IN3O3 


c 1 >l t\ 

014 .0 


i^D . \i 


quant 


Exanple 477 


1327 


C2lH2bClN402 


4UX • ^ 


OA 0 


quant 


Example 478 


1328 


C2lH23BrClN302 


4 DO. U 


. X 


QO 


Exaz^ple 479 


1329 


C22H26CIN3O2 


Jl AO 0 

4UU • 


XD . 4 




Exainple 480 


1330 


C2in23C±lW3U2 




9n R 


ft1 
OX 


Exanqple 481 


1331 


C21H24N3O3 




1 Q ^ 

xy . 0 


quant 


Example 482 


1 o o o 

1332 


r« Ti XT r\ 

C2BH2 9^303 


H3D • Z 


91 1 
Z X • X 




Example 483 


1 o *a o 


C2in24J-IM3U3 


d Qi! n 


9S 


quant 


Example 484 




C22n28W4y2 




1 Q n 

X7 . V 


quant 




1335 


C-i f^Hv^Br ClNiOt 


471-0 


25.8 


quan't 


Example 486 


1336 


C20H25CIN4O3 


405.2 


18.5 


91 


Example 487 


1337 


C1CH22CIIN4O3 


517.0 


23.1 


89 


Exan^le 488 


1338 


C20H26N4O4 


387.2 


20.6 


quant 


Example 489 


1339 


C26H28N4O4 


461.2 


23.7 


quant 


Exanqple 490 


1340 


C15H23IN4O4 


499.0 


28.2 


quant 



246 
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Exan^le 491 


1341 < 




00 D , U 


z u . ^ 


cjuan't 


Example 492 


1342 i 


C22H2«BrCl2N302 


^1 A r\ 

DlH . U 




(^uanti 


Example 493 


1343 


C23H2?Cl2N302 




01 A 


^0 


Exan^le 494 


1344 


C22H24CI2IN3O2 


CCA f\ 

560 • 0 


27 . 0 




Example 495 


1345 


C23H2BCIN3O3 


ii Q n 0 


. 0 


(^ant 


Example 496 


1346 


C22H25CIIN3O3 


542. 0 


29 • 4 


quant 


Example 497 


1347 


C19H22CIN3O2S 


392.0 


16. 9 


A "9 

43 


Exanple 498 


1346 


C2oH25N302S 


372*2 




19 


Example 499 


1349 


C18H24N4O3S 


377 . 2 


8 . 1 


43 


Example 500 


1350 


C21H26CIN3O2S 


420. 0 


13. 0 


62 


Example 501 


1351 


C22H24BrClN403 


509.2 


5.0 


10 


Exaiqple 502 


1352 


C23H27BrN403 


489.2 


3.6 


15 


Exanqple 503 


1353 


CziHzsBrNsOfl 


494.0 


2.8 


11 


Example 504 


1354 


C24H2BBrClN403 


537.2 


5.2 


19 


Exanple 505 


1355 


C21 H22 CI N5 02 


412.0 


25.5 


quant 


Example 506 


1356 


C22 H25 N5 02 


392.0 


16.5 


84 


Example 507 


1357 


C20 H24 N6 03 


397.2 


19. 9 


quant 


Example 508 


1358 


C23 H26 Cl N5 02 


440.2 


21. 8 


99 


Example 509 


1368 


C21H20CI2F3N3O2 


. 474.0 


18.4 


78 


Exan^le 510 


1369 


C24H24CIF6IN3O4 


568.0 


24.1 


85 


Example 511 


1370 


Ci8Hi9BrClN302S 


458.0 


19.4 


85 


Example 512 


1371 


C26H26CIN3O4S 


512.2 


22. 1 


86 


Example 513 


1372 


C26H26CIN3O2 


448.0 


19 . 1 


85 


Example 514 


1373 


C22H23C1F3N302 


454.2 


16.2 


71 


Example 515 


1374 


C25H27F6IN3O4 


548.2 


22. 1 


81 


Elxample 516 


1375 


Ci9H22BrN302S 


436. 0 


17. 1 


78 


Exanple 517 


1376 


C27H29N3O4S 


492.0 


19.4 


79 


Exaii^>le 518 


1377 


C27H29N3O2 


428.2 


18. 1 


85 


Example 519 


1378 


C20H22CIF3N4O3 


459.0 


in 0 

17 . 3 


1 c 
ID 


Exaxnple 520 


1379 


C23H26F6IN4O5 


553 , 2 


21.0 


I D 


Exairple 521 


1380 


Ci7H2iBrN403S 


443 • 0 


lb. 4 


T A 
1 4 


Exanple 522 


1381 


C25H2aN405S 


497,0 


Id . 4 


1 4 


Exan^le 523 


1382 


C25H28N403 


433 . 2 


IT Q 
1 / • 0 


Q n 


Example 524 


1383 


C23H24C12F3N302 


502 . 0 


ZU . U 


0 U 


Exan^xe ozo 




W 0"2 3i3il-'Xn3W2^ 


486.0 


21.0 


87 


Exanple 526 


1385 


CzsHsoClNaO^S 


540.2 


• 23.8 


88 


Example 527 


1386 


C28H30CIN3O2 


476.0 


20.0 


84 


Example 528 


1411 


C22H24CI2N4O3 


463.0 


0.4 


2 


Exanqple 529 


1412 


C23H27C1N402 


443.0 


1.3 


6 


Example 530 


1413 


C21H26CIN5O4 


448.0 


1.1 


5 
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Example 531 


1414 < 




^ y 1 . u 




3 


Example 532 


1415 ( 


321H22CIN5O2S 


AAA (\ 


D . 0 




Example 533 


1416 ( 


^22^25^5028 


A ^ A A 

424 . 0 


A 0 
4.0 




Exan5>le 534 


1417 < 


C20H24N6O3S 






91 


Example 535 


1418 


C23H26CIN5O2S 




1 f\ A 
XU • 4 


A A 


Example 536 


1423 


C27 H26 Cl N3 03 


4 /D. 0 


Q 1 Q 
ZO . 7 


c[uant 


Example 537 


1424 


C27 H29 N3 04 S 


456.2 


28 .0 


quant: 


Example 538 


1425 


C26 H28 N4 04 


461.2 


22 • 0 


y / 


Example 539 


1426 


C29 H30 Cl N3 03 


504 . 2 


26 . 8 


quant: 


Example 540 


1583 


C21 H22 Cl F3 N4 02 


455. 0 


14 . 6 


f A 

d4 


Elxample 541 


1584 


C21 H22 Cl F3 N4 03 


471.0 


17 .4 


74 


Example 542 


1585 


C19 H20 Br Cl N4 02 


453.0 


15.6 . : 


69 


Example 543 


1586 


C19 H20 C12 N4 02 


407.2 


2.3 


11 


Exan^le 544 


1587 


C26 H26 Cl N3 03 


464.0 


15.4 


66 


Example 545 


1588 


C20 H23 Cl N4 02 


387.0 


14.8 


77 


Exanple 546 


1589 


C22 H25 F3 N4 02 


435.2 


11. 1 


51 


Example 547 


1590 


C20 H25 F3 N4 03 


451.2 


16. 3 


72 


Exan^Jle 548 


1591 


C20 H23 Br N4 02 


433.0 


15.4 


71 


Example 549 


1592 


C20 H23 Cl N4 02 


387.0 


15.6 


81 


Example 550 


1593 


C27 H29 N3 03 


444.2 


14.8 


' 67 


Excunple 551 


1594 


C20 H24 F3 N5 03 • 


440.2 


16.2 


74 


Example 552 


1595 


C20 H24 F3 N5 04 


456.2 


15.4 


68 


Example 553 


1596 


C18 H22 Br N5 03 


436.0 


15 . 6 


72 


Elxample 554 


1597 


C18 H22 Cl N5 03 


391. 8 


14 .4 


73 


Example 555 


1598 


C25 H28 N4 04 


449.2 


15. 9 


fl 


Exan^le 556 


1599 


C19 H25 N5 03 


372.2 


15. 8 




Example 557 


1606 


C21 H21 Cl F3 N3 02 S 


472.0 


17 . 0 




Exaii5>le 558 


1607 


C21 H21 Cl F3 N3 02 S 


452.2 


15 . 0 


DO 


Exaxrple 559 


1608 


C20 H23 F3 N4 03 S 


457.2 


1 c 0 
15 . 9 


/U 


Example 560 


1660 


C21 H22 Br F3 N4 02 


501 . 0 


TO A 




Example 561 


1661 


C21 H22 Br F3 N4 03 


517 . 0 


lo • Z 


DO 


Exan^le 562 


1662 


C20 H21 Br F2 N4 02 


469 . 0 


15 . 1 




Example 563 


1663 


C20 H22 Br Cl N4 02 


A ^1 A 


^ A ^ 
X4 • 5 




Example 564 


1692 


C20 H23 Br 2 N3 03 


Ol4 




9fl 
i« 0 


Exanqple . 565 


1 AO*) 


r97 H26 F2 N4 02 


417 


16.2 


78 


Example 566 


1694 


C22 H27 F N4 02 


399 


21.8 


quant 


Exairqple 567 


1695 


C22 H27 Br K4 02 


459 


24.5 


quant 


Example 568 


1696 


C22 H27 I N4 02 


507 


27.4 


quant 


Example 569 


1697 


C22 H27 Cl N4 02 


415 


22.1 


quant 


Exan^le 570 


1698 


C23 H27 F3 N4 03 


465 


24.3 


quant 
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lExample 571 


! 1699 


C23 H27 F3 N4 02 


449 


25.3 


quant 


|Exan¥>le 572 


1700 


C22 H25 Br Cl N3 02 


480 


17.8 


74 



For exansple. Compound No. 1583 showed the following NMR spectra: NMR 
(400 MHz, CD3OD) 6 1.64-1-72 (m, 1 H) , 2.20-2.30 (m, 1 H) , 2.41-2.51 (m, 2 H) , 
2.71-2.78 (m, 2 H) , 3.59 (dd, J = 15.4, 12.9 Hz, 2 H) , 3.94 (s, 2 H) , 4.35- 
5 4.41 (m, 1 H), 6.82 (d, J = 8.6 Hz, 1 H), 7.29 (s, 4 H) , 7.40 (dd, J = 8.6, 1.7 
Hz, 1 H), 7.85 (d, J « 0.96 Hz, 1 H) . 

Reference Exanple 4: Preparation o£ (5) -3- [2^-{3- 

( trif luoronethyl )ijenzoyl ) glycjrl] aminopyrrolidine . 

10 A suspension of (S) -1- (4-chlorobenzyl) -3- [UKa- 

CtrifluoromethyDbenzoyll glycyl] aminopyrrolidine (2.93 g, 6.66 mmol) and 
Pd(0H)2 in 5% HCOaH/methanol (70 mL) was stirred at 60 •c for 3 h. The Pd catalyst 
was filtered off through Celite, and the filtrate was concentrated. To the 
residue was added 2N aqueous NaOH solution (100 mL) and the mixture was extracted 

15 with ethyl acetate (100 mL x 3) . The combined extracts were washed with brine, 
dried over anhydrous sodium sulfate, filtered, and concentrated. Column 
chromatography (SiOz, AcOEt/MeOH/EtsN = 85/10/5-60/30/5) gave {S)-3-[N-{3- 
(trifluoromethyl) benzoyl }glycyl]aminopyrrolidine (1.70 g, 81%) as an oil: ^H 
NMR (CDCI3, 270 MHz) 5 1.76 (d, J = 7.3 Hz, 1 H) , 2.07-2.25 (m, 1 H) , 2.81- 

20 2.98 (m, 2 H), 3.02-3.11 (m, 2 H) , 4.12 (s, 2 H) , 4.41 (br, 1 H) , 6.90 (br, 1 
H), 7.45 (br, 1 H) , 7.58 (dd, J = 7.3 and 7.3 Hz, 1 H) , 7.77 (d, J = 7.3 Hz, 
IH), 8.02 (d, J = 7.3Hz, 1 H) , 8.11 (s, 1 H) ; ESI/MS m/e 316. 0 (M>H, C14H16F3N3O2) . 

( jj) _3_ [iv- { 3- (Trif luoromethyl ) benzoyl ) glycyl] aminopyrrolidine was also 
25 prepared pursuant to the above method using the corresponding reactant: 1.49 
g, 68%; The product showed the same ^H NMR and ESI/MS with those of (S)-isomer- 
(Ij) -.3- [ { 2-Amino-5- (trif luoromethyl ) benzoyl ) glycyl] aminopyrrolidine 
was also prepared pursuant to the above method using the corresponding reactant: 
316 mg, 93%; ESI/MS m/e 331.2 {M*+H, Ci4HnF3N402) . 
30 (i?)~3-[W-{2- (tert-Butoxycarbonylamino)-5- 

(trifluoromethoxy)benzoyl}glycyllaminopyrrolidine was also prepared pursuant 
to the above method using the corresponding reactant: quant; ^H NMR (CDCla, 
400 MHz) 6 1.51 (s, 9H), 1.60-1.70 (m, 2 H) , 2.10-2.25 (m, 1 H) , 2.80-2.88 (m, 
1 H), 2.89-2.98 (m, 1 H) , 3.04-3.18 (m, 2 H) , 4.05 (d, J = 4.9 Hz, 2 H), 4.43 
35 (br, 1 H), 6.15 (br, 1 H) , 7.03 (iDr, 1 H) , 7.32 (d, J = 9.3 Hz, 1 H) , 7.38 (s, 
1 H), 8.42 (d, J = 9-3 Hz, 1 H) . 
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Exanple 573: Preparation of (R) -3- [{N- (2- (tert-ButoxycMua^onylamino) - 
5.tri£luoroEinethylbenzoyi)glyqyl)aiiiino] -1- (4-chlorobenzyl) pyrrolidine. 

A solution of {R) -1- (4-chlorobenzyl) -3- (glycylamino) pyrrolidine (5. 0 g, 
5 18.7 mmol) in dichloromethane (100 mL) was treated with EtjN (2,9 mL, 20.5 mmol), 
2-(tert-butoxycarbonylainino)-5--(trifluoroinethyl)benzoic acid (6-27 g, 20.5 
mmol), EDCI (3.9 g, 20.5 mmol) and HOBt (2.8 g, 20.5 mmol). The reaction mixture 
was stirred at room ten^erature overnight. To the reaction mixture was added 
2 N aqueous NaOH solution (80 mL) and the mixture was extracted with di- 
10 chlorome thane. The extract was dried over anhydrous Na2S04, filtered, and 
evaporated. Column chromatography (SiOz, hexane/ethyl acetate = 1/1-1/4) 
afforded iR) -3- H (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl) amino] -1- (4-chlorobenzyl) pyrrolidine (9.41 g, 
91%) as a white amorphous solid: ESI/MS m/e 555.2 (M*+H, CzeH^oQlFaNiO*) . 

15 

Reference ExaBC>le 5: Preparation of (JR) -3- [(2^-(2-(tert- 
batoxycarbonyla]nino) -5-trif luoromethylbenzoyl) glycyl ) amino] pyrrolidine . 

A mixture of (i?) -3- ( { JV- (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl ) amino] -1- (4-chlorobenzyl) pyrrolidine (6.3 q, 

20 11.4 mmol), Pd(0H)2 (1.68 g) , HCO2H (3.7 mL) , and methanol (80 mL) was stirred 
at 50 **C overnight. After the mixture was cooled to room temperature, the Pd 
catalyst was filtered off through Celite and the filtrate. was concentrated. 
Column chromatography (SiO^, AcOEt, AcOEt/MeOH = 5/1-4/1) gave (i?)-3-HW- 
(2- ( tert-butoxycarbonylamino) -5- 

25 trifluoromethylbenzoyl) glycyl) amino] pyrrolidine (4.42 g, 90%) as a white solid: 
NMR (CDCI3, 400 MHz) 1.48 (s, 9 H) , 2.0-2.4 (m, 2 H) , 3.42-3.71 (m, 5 H) , 
4.00-4.22 (m, 2 H) , 4.56 (br, 1 H) , 7.48 (d, J = 9.0 Hz, 1 H) , 7.93 (s, 1 H) , 
8.17. (br, 1 H), 8.33 (d, J = 9.0 Hz, 1 H) , 8.45 (br, 1 H) . 

30 Exaii?>le 574: Preparation of (S) -l-Benzyl-3- [K-{3- 

(trifluoramethyl)benzoyl)glycyl]alllinopyrrolidine (Conqponnd No. 239) . 

A solution of (S)-3-[N-{3- 

(trifluoromethyl)benzoyl}glycyl] aminopyrrolidine (0.060 mmol) in CHjCN (l.lmL) 
and (piperidinomethyl) polystyrene (2.6-2.8 mmol/g, 30 mg) were added to a 
35 solution of benzyl bromide (0.050 mmol) in CH3CN (0.4 mL) . The reaction mixture 
was stirred at 45 "C for 5 h. After the mixture was cooled to room temperature, 
the resin was removed by filtration and the filtrate was concentrated. The 
residue was resolved in CHsCN (1.0 mL) and phenyl isocyanate (0.008 mL, 0.05 
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ramol) was added. The mixture was stirred at room, teit^erature for 1 h, loaded 
onto Varian™ SCX colxunn, and washed with CH3OH (15 mL) . Product was eluted off 
using 2 N NH3 in CH3OH (6 mL) and concentrated to afford (5) -l-benzyl-3- (i^r- 
J 3- (trifluoromethyl) benzoyl )glycyl]aminopyrrolidine (coir^oundNo. 239) (9.0mg, 
5 44%): The purity was determined by RPLC/MS (99%); ESI/MS m/e 406.0 {M*+H, 
C21H22F3N3O2) • 

Bxanple 575: Preparation of (K) -1- (4-Butylbenzyl) -3- t{H- (3- 
tzifluorone thyllsenzoyl ) glyeyl ) amino ] pyrrolidine ( Compound No . 1648). 

10 To a mixture of {K)-3-[N-{3- 

(trifluoromethyl) benzoyl }glycyl]aminopyirrolidine (0.050 mraol) , 4- 
butylbenzaldehyde (0.18 ramol), NaBHjCN (0.23 ramol), and methanol (1.85 mL) was 
added acetic acid (0.060 mL) . The reaction mixture was stirred at 60 •c for 
12 h. The mixture was cooled to room temperature, loaded onto Varian™ SCX column, 

15 and washed with CH3OH (15 mL) . Product was eluted off using 2 N NH3 in CH3OH 
(5 mL) and concentrated to afford (J?) -1- (4-butylbenzyl) -3- [ {Jtf- (3- 
trifluoromethylbenzoyl)glycyl}amino]pyrrolidine (Compound No. 1648) (20.6 mg, 
89%): The purity was determined by RPLC/MS (91%); ESI/MS m/e 462.2 (M*+H, 
C25H30F3N3O2 ) • 

20 

Exainples 576-738. 

The compounds of this invention were synthesized pursuant to methods of 
Examples 574or 575 using the corresponding reactant respectively. Preparative 
TLC or chromatography (HPLC-Cjg) , if needed, afforded the desired material. The 
25 ESI/MS data and yields are summarized in Table 8. 



Table 8 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Exanple 576 


. 240 


C21H21F4N3O2 


424.0 


10.2 


48 


Example 577 


241 


C21H21CIF3N3O2 


440.0 


12.1 


55 


Example 578 


242 


C21H20CI2F3N3O2 


474.0 


13.9 


59 


Example 579 


243 


C21H20CI2F3N3O2 


474.0 


13.8 


58 


Exan^le 580 


244 


C22H24 F3N3O2 


420.0 


13.1 


62 


Example 581 


245 


C21H21F4N3O2 


424.0 


11.9 


56 


Example 582 


246 


C21H21CIF3N3O2 


440,0 


8.5 


39 


Example 583 


247 


C21H20CI 2^*3^302 


474.0 


10.5 


44 


Example 584 


248 


C22H24CF3N3O3 


' 436.0 


11.0 


51 
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Exainple doo 






474 . 0 


12. 8 


54 


E«xainpie dod 






420. 0 


11.0 


52 


Example do/ 




^21"21*^ 


424 . 0 


13.5 


64 


Exanqple 588 




W2"24*3W3U3 


436. 0 


11 . 8 


54 


Example 589 


o R Q 


C22"24*3W3U2 


420 • 0 


11. 1 


53 


Example 590 


O C >l 

2b4 


C2in2oCXr3N4U4 


4 0^ • V 


9 4 


10 

XV 


Exairple 591 


o c c 




A^l 0 

• \l 


12 . 2 


54 


Example 592 


256 


u C xf f\ 
C21H21F3N4O4 


'i ^ J. ■ U 


11 4 


^ X 


Exanple 593 


257 


C22H21F6N3O2 






47 


Example 594 


258 


tr c XI r\ 
C24H26F3N3O4 


47R n 




^4 


Exai!?)le 595 


259 


C22H23CI F3N3O2 


A on r» 

4ilU • U 


A 4 


ox 


Example 596 


260 


C21H20CI2F3N3O2 


AHA r 


19 1 


3X 


Exan^le 597 


261 


C22H21C1F6N302 


A1A t\ 


XO • D 


«*7 
3 / 


Example 598 


262 


C2iH2iBrF3N302 


ii Oil n 
4o4 . U 


1 Q 9 


DO 


Example 599 


263 


C2iH2iBrF3N302 


4o4 • 0 


14 . 3 


C A 


Example 600 


264 


C27H26F3N3O3 


498 . U 




0 / 


£xaii^>le 601 


265 


C2iH2iBrF3N302 


4o4 . U 


11 . 0 


4o 


Exanple 602 


266 


C22H22F3N3O4 


>i c n A 
43U . U 


a 0 


A f\ 
4U 


Example 603 


267 


C22H24F3N3O3 


>l 0 C A 

4oD . U 


xU . 0 


47 
4 / 


Exai!5>le 604 


268 


C23H25F3N4O3 


4bJ • U 


D • <<3 




Exan^le 60S 


269 


C22H24F3N304S 


ii Oil n 
4o4 ■ U 


D . U 


<3<3 


Exan^le 606 


270 


C23H24F3N3O4 


A CA A 

4o4 » U 




"5 ft 


Example 607 


271 


C21H20F5N3O2. 


44Z • U 


^ 1 

0 . X 


9R 


Example 608 


272 


C21H22F3N3O3 


A 00 A 


xo • 0 




Exan^le 609 


273 


C22H21F3N4O2 


4 J J. • u 


19 A 




Exaitple 610 


274 


TT ir» XT ^ 
C22H21F3N4O2 


4 • u 


/ • / 




Example 611 


275 


T T C XT ^ 

C22H21F3N402 


. u 


19 7 
XZ • / 




Example 612 


276 


<v IT HI XT ^\ 

C21"20*J 5W3U2 


449 n 


11 7 
x± • ' 




Example 613 


277 


^ TT E* XT ^\ 
C27H26F3N3O2 


4R9 rt ■ 




39 


Elxample 614 


278 


r* u c* U n 
C23H24F3N3O4 


4 f)4 n 


13 . 0 


56 


Example 615 


O T Q 


C22H2ir 6W3U3 




10.4 


42 


Exan^le 616 


O O ft 


C22H21FGN3U3 


4 Qn a 


12 . 0 


49 


Example 617 




^22**22i? 3W3^4 


450 . 0 


4.9 


22 


Example 618 


o o o 
ZoZ 


t'25"30*3W3W2 


462 n 


12. 0 


52 




283 




425.0 


8.1 


38 


Exanple 620 


284 


C27H25CIF3N3O2 


516.0 


4.8 


. 19 


Exan^le 621 


285 


C21H22F3N3O2 


406.0 


4.8 


24 


Example 622 


286 


C2lH2iF4N302 


424.0 


4.5 


21 


Exan^le 623 


287 


C2iH2lClF3N302 


440.0 


5.8 


26 


Exazi^le 624 


288 


C21H20C12F3N3O2 


474.0 


8.1 


34 
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Elxampl© 625 


£ O 7 




474.0 


8.0 


34 








420. 0 


6.0 


29 


Exampxe oz / 




^21"21*^ 4*^3^2 


424 . 0 


6.2 


29 


Example bzo 


Z 7Z 




440.0 


4 . 5 


20 


Example oz^ 




Wl"2it^'*-2'^ 3"3^2 


474 . 0 


5.1 


22 


Example 630 




V^22'*24^c 3"3^3 




4 9 


19 


Exanqple 631 




u r*l IP M_r\_ 
C22H21VIC 6N3U2 


AHA n 




25 


Example 632 




C22"24'^3*T3*-'2 


420.0 


4 . 3 


21 


Example 633 


Z9 / 






ft 9 


■J ^ 


Exanqple 634 


298 


C22H24F3N303 




19 9 
IZ • Z 


OD 


Exanple 635 


299 


XI tr* XT r\ 
C22H24C3N3O2 




ft 1 




Exairf>le 636 


300 


C2in2oClr3N404 


4 ft ^ n 


lo . /i;'. 


0 / 


Exan^le 637 


301 


C21H21F3N404 


4dl • U 


1 ^ '1* '' • 
13 --1.^ 


D / 


Exan^le 638 


302 


C21H21F3N404 


49l • U 


lb. b 


/ 4 


Example 639 


303 


^ TT n M 
C22H21F6N3O2 


4 /4 • U 


IZ • b 


DO 


Example 640 


304 


VT VI %f 

C24H26F3N3O4 


4 / 0 • U 


14 . D 


01 


Exanple 641 


305 


C22H23CIF3N3O2 


42U . U 


0 A 

0 • 4 


0 / 


Example 642 


306 


C21H20CI2F3N3O2 


4 /4 . U 


lo • D 


.o / 


Example 643 


307 


C22H21CIF6N3O2 


4 /4 . U 


0 • / 


lb 


Exanqple 644 


308 


C2iH2iBrF3N302 


A 0 A A 

4o4 • U 


/ • Z 


ou 


Example 645 


309 


C2iH2iBrF3N302 


4o4 • U 


b. / 


9 ft 

ZD 


Example 646 


310 


C27H26F3N3O3 


4^0 . U 


4 . z 




Example 647 


311 


C2aH2iBrF3N302 


j1 Q / n 

4 o4 . U 


0 • 0 


9 ft 
Z D 


Example 648 


312 


C22H22F3N3O4 


>i tin A 
4DU • U 


9 ^ 
z • 4 




Exanple 649 


313 


C22H24F3N303 


>i 0 C A 
4oD • U 


1 Q 

1.7 


Q 


Example 650 


314 


<^ TT 'C W f\ 
C23H2SF3N4O3 


4 DO • U 


D m \J 


99 


Example 651 


315 


i-« TJ C» VT ^ G 
C22H24F3N3O4S 


4D4 • U 


9 S 
Z • w 


1 0 


Example 652 


316 


/-t TT Tp VI f\ 
C23H24F3N3O4 


4 ^4 n 

4 04 • U 


0 ■ 0 


1 4 


Example 653 


317 


C2lH20t5W3U2 




4 S 


20 


Example 654 


318 


C2lH22'3W3U3 


499 n 


7 Q 


34 


Exan^le '655 


oiy 


C22"21*^3N4U2 


4^1 0 


6. 5 


30 


Elxan^le 656 


oZU 


*-22"21*^3W4^2 


431 • 0 


14 .2 


66 


Example oo / 


1 


^22"2l'- 3^4^2 


431. 0 


14. 9 


69 


Example boo 




Wl"2':* 5*^3^2 


442. 0 


13. 6 


62 


Rxamnle 659 


323 


C^tH-j^F^NiO? 


482.0 


3.9 


16 


Exanple 660 


324 


C23H24F3N304 


464.0 


15.2 


66 


Example 661 


325 


C22H2IF6N303 


490.0 


16.1 


66 


Example 662 


326 


C22H2iF6N303 


490.0 


13.6 


56 


Example 663 


327 


C22H22F3N304 


450,0 


5.4 


24 


ElXcunple 664 


328 


C25H3:F3N302 


462.0 


10.9 


47 
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Exanple 665 






^4&0 • V 


12, 0 


57 


Bxample 666 


OO C 1 

b ( 


"OT W9^ Pi M'^ n7 


516. 0 


1.5 


6 


£xanq[>le 667 


1 1 1 O I 


'^OQ M9T Ci^ 

^Ao txc. 1 ro viH. \jo 


525 


21 . 5 


62 


Example 668 


1119 ( 


^ZZ iiz^ w«6 o 




16. 9 


57 


Example 669 


1120 


n^D Wo KJH 


1 w D 


20, 5 


67 


Example 670 


1121 


r«oo tlO Q 1?0 Mil f\A 


4fiS 

'a wO 




55 


Example 671 


1122 


C2o n3D ro No 






6"^ 

OO 


Example 672 


1123 


325 nZ J or r <3 no uz 






75 


Example 673 


1124 


C19 H19 F3 N4 


441 


X • O 


7*^ 

f o 


Example 674 


1133 


C23 H26 F3 N3 04 


4b / 


OO . D 




Exan^le 675 


1134 


C24 H28 F3 N3 Oo 


4yb 


04 • O 


fl9 


Example 676 


:3;135 


C22 H21 F3 N4 Ob 


il O Q 


oZ • O 




Example 677 


1*136 


C23 H24 F3 N3 OD 




OO • D 




Example 678 


1137 


C22 H21 Br F3 N3 04 


529 


30 . 8 




Example 679 


1138 


C24 H26 F3 N3 02 


446 


32. / 


ob 


Example 680 


1139 


C22 H24 F3 N3 02 


420 


Its . b 


ol 


Exan^le 681 


1140 


C21 H20 F3 N5 06 


496 


2U • O 


A O 

4y 


Example 682 


1141 


C25 H24 F3 N3 02 


456 


22 . 5 


c o 

OO 


Example 683 


1142 


C25 H24 F3 N3 02 


456 


21 • b 


OO 


Exan^le 684 


1143 


C35 H34 F3 N3 04 




9T "a 
Z / • o 


oO 


Example 685 


1144 


C23 H26 F3 N3 04 


A ££ 

4 bo 


9R Q 

Zo • D 


64 
04 


Example 686 


1145 


C23 H25 F3 N4 06 


oil 


OQ n 
oil • u 


Aft 
Do 


Exanqple 687 


1146 


C28 H28 F3 N3 03 


512 


OQ 1 
OD • O 


D27 


Exan^le 688 


1147 


C23 H25 F3 N4 03 


4 bo 


9T 1 
Z / • X 


fi9 


Exan^le 689 


1148 


C27 H26 F3 N3 02 


4oZ 


9 9 ^ 
ZZ • 4 


R7 


Exan^le 690 


1161 


C22 H24 F3 N3 04 


A 

4 DZ 


XO • o 


SA 

OO 


Exas^le 691 


1162 


C24 H28 F3 N3 03 


4b4 


XD • 1 


70 


Exasple 692 


1163 


C22 H23 F4 N3 03 


434 


ID • o 


6A 
DO 


Example 693 


1164 


C23 H2o F3 N3 Oo 


4oU 


1 7 
XO • f 


68 


Example 694 


1165 


C23 n24 rJ NJ U4 


fi D4 


X V • o 


68 


Example 695 


1166 


C2Z nZo or to No uo 


oxo 


15 . 0 


57 


Exan^le 696 


1168 


Ci / ni / ro JMD vjz D 


?t M o 


6. 9* 


23 


Exanple 697 


1169 


C20 nZZ ro JMO Uo o 




1.7* 


6 


Example 698 


1170 


C2Z nZZ ro Mo UZ 


S n D 


9 3* 

c> ■ O 


8 




1286 


C26 H33 F3 N4 03 


507 


25,3* 


51 


Example 700 


1287 


C21 H20 F3 N5 06 


496 


4.0* 


8 


Example 701 


1288 


C22 H24 F3 N3 04 


452 


3,6* 


13 


Example 702 


1298 


C23 H25 Br F3 N3 04 


544 


28.4 


quant 


Exanqple 703 


1299 


.C24 H28 F3 N3 05 


496 


1.4 


6 


Example 704 


1300 


C23 H26 F3 N3 04 


466 


7.3 


33 
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1301 


C24 H28 F3 N3 05 


496 


12.6 


53 


Exaii^j.e /Uo 




H?a F3 N3 03 


464 


24.5 


quant 


Excimple /U/ 


1 '^n? 


r?"^ H25 Br F3 N3 04 


544 


22.2 


86 




1 "^04 


C29 H30 F3 N3 04 


542 


28.6 


quant 


Example /U^ 




r^fi HP 6 P3 N3 03 


486 


35.4 


quant 


Exanqple /lU 




r94 HPS N3 04 


480 


8.1 


35 


Example 711 


loU / 


'^P'^ P3 N3 05 
v^^i9 n^D 


482 


27.9 


quant 


Example 712 


1 "a n o 


noA n"^ 

ti^H. CO WJ 


448 


5, 9 


28 


Example 713 


T o n Q 




592 


24 . 0 


85 


Example 714 


lolU 


n'yy u'y A 1?"^ M'^ n4 
EJ wo yj**. 


452 


3.4 


16 


Exait^le 715 


1311 


/^oo TJOO VIQ t^A 

C^Z nZZ. £0 no Ul 


H.O\J 


A 

O.I 


16 


Example 716 


1312 


C21 n-^x CO L NO 


oo^ 


1ft 1 

XO • X 


72 


Exaii5>le 717 


1313 


C21 'Hzl or CO Mo 




X r • ^ 


76 


Example 718 


1314 


Ci9 H19 Fo N4 £> 




Xu • O 


77 


Exan^le 719 


1315 


C2u n22 Fo No Oo 


A1 n 

4 XU 


XO • w 


7 0 


Example 720 


1316 


C22 nzU CO Mo 




1ft ^ 
XO • v? 


77 


Exan^le 721 


1317 


C21 HZO CX CO N4 U€ 


^ ft (^ 


17 0 


74 


Example 722 


1318 


C21 H20 CI F4 NJ 




X r . U 


78 
/ o 


Elxample 723 


1319 


C21 H2u CX c4 No UZ 


A ^fl 


17 fi 
X r . o 


81 


Example 724 


1320 


C21 HZO Br c4 No UZ 




18^ 
XO . ^ 


77 


Example 725 


1390 


C2o zioZ Fo No 


Aid 


16 1 

X O • X 


51 


Example 726 


1391 


r*oo uo£r mq 
C2o nZb CO No U£ 


A'\A 


20 . 0 


76 


Example 727 


1392 


C22 H2o CX CO No UZ 


A 

HOI 




67 


Exan^le 728 


1393 


C2o nZb Fo No UZ 


A "^4 

Hot 


20 . 1 


70 


Exair?)le 729 


1394 


C2Z HZo CO Nh 


1 U J 


18 . 4 


60 


Exanple 730 


1 o o c 


Czo nZ4 CO wo UZ 


432 


21. 4 


75 


Example 731 


1396 


CZO UZD CO WO Uil 


470 


20. 4 


66 


Example 732 


1397 


r*01 UOA HvO ITQ rtP 
CZX nZU J3XZ CO NO . uz 




14 . 5 


54 


Example 733 


1398 


C22 H22 C12 F3 N3 02 


488 


10.8 


47 


Example 734 


1399 


C22 H22 C12 F3 N3 02 


488 


9.4 


40 


Exan^le 735 


1400 


C22 H23 CI F3 N3 02 


454 


19.1 


88 


Example 736 


1614 


C22 H21 F6 N3 S 


506.0 


24.2 


96 


Example 737 


2050 


C20 H22 F3 N3 02 S 


426 


6.0 


30 


Example 738 


2051 


C21 H23 F3 N4 02 


421 


6.5 


32 



♦Yield of TFA salt. 



Examples 739-748. 

The compounds of this invention were synthesized pursuant to methods of 
5 Example 738 using the corresponding reactant respectively. Preparative TLC, 
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if needed, afforded the desired material. The .ESI/MS data and yields are 
siunmarized in Table 9. 

Table 9 





Compound 
No. 




FST /MS 
m/e 


Yield 
(mg) 


Yield (%) 


Example 739 


1650 


C24 H28 F3 N3 02 


448.0 


20,4 


91 


Exait?>le 740 


1706 


C23 H25 F3 N4 03 


463.2 


3.7 


11 


Exait^le 741 


1707 


C22 H25 F3 N4 02 S 


467.0 


10.3 


29 


Example 742 


1708 


C23 H27 F3 N4 02 


449.2 


11.4 


34 


Exanqple 743 


1709 


C24 H29 F3 N4 02 . 


463.2 


15.2 


44 


Example 744 


1775 


C22 H25 F3 N4 04 


467,2 


9.2 


26.3 


Exaiople 745 


1776 


C22 H25 F3 N4 04 


467.2 


8.9 


25.4 


Exanqjle 746 


1787 


C24 H29 F3 N4 02 . 


463.2 


5.6 


16.1 


Example 747 


1802 


C23 H27 F3 N4 04 


481.2 


11.7 


32,5 


Example 748 


1803 


C22 H25 F3 N4 03 


451.2 


9.6 


28.4 



Exanqple 749: Preparation of (H) -3- [{N- (a-Aaino-S- 

trif luoromethoxybenzoyl) glycyl ) amino] -1- (3-hydroxy-4- 
methoxybenzyl) pyrrolidine (CoiBpound No. 1896) . 

10 To a mixture of (J?) -3- [N-{2- (tert-butoxycarbonylamino) -5- 

(trifluoromethoxy) benzoyl) glycyl laminopyrrolidine (0.050 mmol) , 3-hydroxy- 
4-methoxyben2aldehyde (0. 060 mmol) , NaBHaCai (0.15 mmol), and methanol (1.3 mL) 
was added acetic acid (0.050 mL) . The reaction mixture was stirred at 60 *C 
for 8 h. The mixture was cooled to room teziqperature, loaded onto Varian™ SCX 

15 column, and washed with CH3OH (10 mL) . Product was eluted off using 2 N NH3 in 
CH3OH (5 mL) and concentrated. To the resulting material was added 4 N HCl in 
1,4-dioxane and the solution was stirred overnight at room temperature. 
Concentration and preparative TLC gave (J?) -3- [ {N- (2-amino-5- 
trif luoromethoxybenzoyl) glycyl } amino] -1- (3-hydroxy-4- 

20 me thoxybenzyl) pyrrolidine (Compound No. .1896) (9.1 mg, 3.8%): The purity was 
determined by RPLC/MS (93%); ESI/MS m/e 483 (M*+H, C22H25F3N4O5) . 

Escanples 750-757. 

The compounds of this invention were synthesized pursuant to methods of 
25 Example 749 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 10. 
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Table 10 





K^ousp O UIIU 

No. 


Molecular Formula 


ESI /MS 
m/e 


Yield 
(mg) 


Yield <%) 


Exanqple 750 


1897 


C22 H25 F3 N4 03 S 




£.£. . / 




Example 751 


1898 


C23 H27 F3 N4 03 


465 


12.2 


52.5 


Exan^le 752 


1899 


C24 H29 F3 N4 03 


479 


14.4 


60.2 


Excunple 753 


1900 


C22 H25 F3 N4 05 


483 


2.6 


10.8 


Example 754 


1901 


C24 H29 F3 N4 03 


479 


14.5 


60.6 


Bxanple 755 


1902 


C23 H25 F3 N4 04 


479 


12.0 


50.2 


Example 756 


1915 


C23 H27 F3 N4 05 


467,2 


2.5 


6.7 


ExaiT^le 757 


1916 


C22 H25 F3 N4 04 


467,2 


3.1 


8.9 



Eacaaple 758: Preparation of (H) -3- [{K- (2-Amino-5- 

5 (trifluoromethyl) benzoyl) glyeyl ) amino] -1- (4-vinylbenzyl) KT^olidin® 
(Congponnd No. 1701) . 

A mixture of (1?) -3- [ { (2-amino-5- 

(trifluoromethyl)benzoyl) glycyl)amino] pyrrolidine (O.OSOmmol), 4-vinylbenzyl 
chloride (9.9mg, 0.065mmol), piperidinomethylpolystyrene (60 mg), acetonitrile 
10 (1.0 mL) and chloroform (0.30 mL) was stirred at 50 °C for 12 h. The reaction 
mixture was cooled, loaded onto Varian™ SCX column and washed with CH3OH (15 
mL) . Product was eluted using 2 N NH3 in CH3OH (5 mL) and concentrated to afford 
(J?) -3- [ { JV- (2-amino-5- (trifluoromethyl) benzoyl ) glycyl) amino] -1- (4- 
vinylbenzyl) pyrrolidine (Compound No; 1701) (19.6 mg, 88%): The purity was 
15 determined by RPLC/MS (92%); ESI/MS m/e 547.2 (M*+H, C23H25CIF3N4O2) . 

Bxaxoples 759-762 

The con^jounds of this invention were synthesized pursuant to methods of 
Example 758 using the corresponding reactant respectively. Preparative TLC, 
20 if needed, afforded the desired material. The ESI/MS data and yields are 
summarized in Table 11. 



Table 11 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 759 


1702 


C22 H25 F3 N4 03 


451.2 


5.3 


24 


Exanple 760 


1703 


C22 H23 F3 N4 04 


465.2 


5.0 


22 


Exan^le 761 


1704 


C21 H23 F3 N4 03 


437,2 


20.9 


96 


Exan^le 762 


1705 


C21 H21 C12 F3 N4 02 


489.2 


9.3 


38 
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Exanple 763: Preparation of (» -3-[|»^ (2-AInino-5- 

(tri£luorolnethoxy)benzoyl) glycyl) amino] -1- (2 , 4 -dichlorobensByl) pyrrolidine 

(Cooipound Ho. 1905) . 

A mixture of (J?) -3- 1 (W- (2-amino-5- 

(trifluoroxnethoxy)benzoyl) glycyl)aminolpyrrolidine (0.050 inniol) , 2,4- 
dichlorobenzyl chloride (0.060 mmol) , piperidinomethylpolystyrene (60 mg) , 
acetonitrile (0.8 mL) and chloroform (0.5 mL) was stirred at 60 for 12 h. 
The reaction mixture was cooled, loaded onto Varian™ SCX column and washed with 
50% CHCI3/CH3OH (10 mL) and CH3OH (10 mL) . Product was eluted using 2 N NH3 in 
CH3GH (5 mL) and concentrated. To the resulting material wa&.>added 4 N HCl in 
1, 4-dioxane (2 mL) , and the solution was stirred overnight at iocan teii?>erature . 
Concentration and preparative TLC afforded (J?) -3- [ {J\?- (2-a^dno-5- 
(trif luoromethoxy) benzoyl) glycyl } amino] -1- (2, 4-dichlorobenzyl) pyrrolidine 
(Compound No. 1905) (17.6 mg, 70%): The purity was determined by RPLC/MS (93%); 
ESI/MS m/e 505 (M*+H, C21H21CI2F3N4O3) . 

Examples 764-770 

The compounds of this invention were synthesized pursuant to methods of 
Example 763 using the corresponding reactant respectively. The ESI /MS data and 
yields are summarized in Table 12. 

Table 12 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 764 


1906 


C22 H23 F3 N4 05 


481 


9.4 


39.1 


Exait^le 7 65 


1907 


C21 H23 F3 N4 04 


453 


7.5 


33.2 


Example 766 


1908 


C22 H25 F3 N4 04 


467 


7.7 


33.0 


Example 767 


2180 


C22 H24 CI F3 N4 02 


469 


1.3 


26 


Example 768 


2181 


C23 H25 F3 N6 03 


491 


4.3 


52 


Example 769 


2182 


C19 H22 F3 N5 02 S 


442 


7.0 


51 


Example 770 


1909 


C23 H25 F3 N4 03 


463 


8.7 


37.6 



Exaii«>le 771: Preparation of <JR) -3- tlH- (2-Amino-5- 

'triflnoromBthoa^3^>en2oyl) 9lycyl>amino] -1- ( 2 -amino-4-chlordbenzyl) pyrrolidine 

(Conpotind No. 1921) . 

A mixture of (j?) -3- [ (iV- (2-amino-5- 

trif luoromethoxybenzoyl) glycyl)amino]pyrrolidine (0. 050 mmol) , 4-chloro-2- 
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nitrobenzyl chloride (0.050 mmol) , piperidinojmethylpolystyrene (60 mg) , 
acetonitrile (1.0 mL) and chloroform (0.7 mL) was stirred overnight, at 50 *C. 
The reaction mixture was cooled, loaded onto Varian'" SCX column and washed with 
50% CHCI3/CH3OH (10 mL) and CH3OH (10 mL) . Product was eluted using 2 N NH3 in 
5 CH3OH (5 mL) and concentrated. To the resulting material was added ethanol (3 
mL) and 10% Pd-C (15 mg) , and the mixture was stirred under H2 at room temperature 
for 1.5 h. Filtration, concentration, and preparative TLC afforded (J?)-3- 
[ ( if- (2-amino-5-trif luoromethoxybenzoyl ) glycyl } amino] -1- (2-amino'4- 
chlorobenzyl) pyrrolidine (Compound No. 1921) (2.2 mg, 6%) : The purity was 
10 determined by RPLC/MS (81%); ESI/MS m/e 486.2 (M^+H, C21H23CIF3N5O3) . 

Exaii5)le 772: Preparation of (H) -3-[|ir- (2-A»i?io-5- 

triflnoromethylbenzoyl) glycyl)amino] -1- ( 4 -bromo-2-fXuor6benzyl) pyrrolidine 
(Canpound Mo. 2120) • 

15 To a mixture* of (J?) -3- [ { (2- ( tert-butoxycarbonylamino) -5- 

trifluoromethylbenzoyl) glycyl}amino]pyrrolidine (0.050 mmol) , 4-bromo-2- 
fluorobenzaldehyde (0.15 mmol), methanol (1.5 mL) , and acetic acid (0.016 mL) 
was added NaBHaCN (0.25 mmol) in methanol (0.50 mL) . The reaction mixture was 
stirred at 50 *C overnight. The mixture was cooled to room temperature, loaded 

20 onto Varian™ SCX column, and washed with CH3OH (5 mL x 2) • Product was eluted 
off using 2 N NH3 in CH3OH (5 mL) and concentrated. The residue was dissolved 
in methanol (0.25 mL) and 4 N HCl in dioxane (0.50 iiiL) was added. The solution 
was stirred at room ten^erature for 5 h and concentrated. The residue was 
dissolved in methanol, loaded onto Varian™ SCX column, and washed with CH3OH 

25 (5 mL X 2) . Product was eluted off using 2 N NH3 in CH3OH (5 mL) and concentrated. 
The resulting material was dissolved into ethyl acetate (0.5 mL) , loaded onto 
Varian'** Si column, eluted off using ethyl acetate/methanol = 5:1 (6 mL) , and 
concentrated to afford (J?) -3- [ (N- (2-amino-5- 

trifluoromethylbenzoyl) glycyl] amino] -1- (4-bromo~2-fluorobenzyl) pyrrolidine 

30 (Conpound No. 2120) (16. 0 mg, 31%) : The purity was determined by RPLC/MS (99%) ; 
ESI/MS m/e 517.0 (M*+H, C2iH2iBrF4N402) . 



Examples 773-793. 

The compounds of this invention were synthesized pursuant to methods of 
35 Exanple 772 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 13. 



Table 13 
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Compound 
No. 


Molecular tormuxa 


OCT /"MfZ 

m/e 


Yield 

(mg) 


Yield 
(%) 


Example 773 


2083 


C22 H24 Br F3 N4 04 


545.2 


2.9 


11 


Elxan^le 774 


2084 


C23 H27 F3 N4 05 


497.2 


5.1 


21 


Exaunple 775 


2085 


C22 H25 F3 N4 04 


467.2 


3.1 


13 


Exan^le 776 


2086 


C21 H22 CI F3 N4 03 


471.0 


4.6 


20 


Example 777 


2087 


C23 H28 F3 N5 02 


464.2 


5.6 


24 


Example 778 


2088 


C25 H32 F3 N5 02 


492.2 


5.9 


24 


Example 779 


2089 


C21 H21 F5 N4 02 


457.2 


4.5 


20 


Examole 780 


2090 . 


C27 H27 F3 N4 03 


513.2 


8.0 


31 


Example 781 


2118 


C21 H23 F3 N4 04 


453.1 


2.7 


12 


Example 782 


2119 


C21 .H23 F3 N4 04 


453.1 


4.3 


19 


RxAfimle 783 


2121 


C22A^jS25 F3 N4 04 


467.0 


1.2 


2 


Examole 784 


2122 


C21 H21 CI F4 N4 02 


472.9 


13.1 


28 


TPvaTriril ^ "785 


2123 


C22 H22 F3 N5 06 


510.1 


13.1 


51 


Exan^le 786 


2124 


C21 H21 Cl F3 N5 04 


500.1 


15.6 


62 


Exan^le 787 


2125 


C22 H24 F3 N5 05 


496.0 


16.0 


65 


Exaxiple 788 


2126 


C22 H24 F3 N5 04 


480.1 


15.6 


65 


Exaznple 789 


2137 


C22 H24 Cl F3 N4 02 


469.2 


2.6 


11 


Example 790 


2138 


C26 H29 F3 N6 02 


515.3 


25.1 


98 


Example 791 


2139 


C20 H24 Cl F3 N6 02 


473.2 


25.0 


98 


Example 792 


2149 


C21 H22 F3 N5 05 


482.3 


4.9 


34 


Exan?>le 793 


2157 


C22 H25 F3 N4 03 


451.2 


. 15.5 


70 



BacanpXe 794: Preparation of <R) -3- [{N- (2-Aiiano-5- 

trifluoromsthylbenzoyl) glyoyl > amino 1 -1- (2 , 4-dijnethoxypyxiinidin-5- 
5 ylnathyl) pyrrolidine (Compound Mo. 2175) . 

(J?) -3- H (2-Amino-5-trif luoromethylbenzoyl ) glycyl } amino] pyrrolidine 
(17.2 mg, 0.04 mmol) was dissolved in THF (1 mL) and 2, 4-dimethoxy-5-pyrimidine 
carboxaldehyde (6.7 mg, 0.04 mmol) was added followed by sodium 
triacetoxyborohydride (12.7 mg, 0.06mmol) and glacial acetic acid (2.4 mg, 0.04 

10 mmol) . The mixture was stirred at room temperature for 24 h and evaporated. 
The residue was then dissolved in dichloromethane (1 mL) and washed with 1 N 
NaOH solution ( 1 mL) . The organic phase was recovered and evaporated then treated 
with 25% trif luoroacetic acid in dichloromethane ( 1 mL) for 1 h at room temperature 
and evaporated. The residue was purified using LC/MS to afford (J?)-3-[{W- 

15 (2-amino-5-trif luoromethylbenzoyl ) glycyl ) amino] -1- (2 , 4-dimethoxypyrimidin- 
5-ylmethyl) pyrrolidine (Confound No. 2175) (18.6 mg, 78%): The purity was 
determined by RPLC/MS (98%); ESI/MS m/e 483 (M*+H, C21H25F3N6O4) . 
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Exanples 795-803. 

The confounds of this invention were synthesized pursuant to methods of 
Exan^le 794 using the corresponding reactant respectively. The ESI/MS data and 
yields are sunnnarized in Table 14. ' 

5 

Table 14 





Compound 
No. 


Molecular Formula 


ESI /MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Exan5>le 795 


2165 


C18 H21 F3 N6 02 


411 


2.0 


27 


Example 796 


2166 


C18 H20 F3 N5 02 S 


428 


9.9 


66 


Example 797 


2167 


C24 H25 F3 N6 02 


487 


15.1 


73 


Example 798 


2169 


C24 H2 9 F3 N4 ,02 


463 


1.2 


24 


Exaimple 799 


2170 


C26 H25 Cl F3 N5 02 


520 


6.0 


40 


Example 800 


2171 


C19 H23 F3 N6 02 


425 


16.8 


88 


Example 801 


2174 


C23 H24 Br F3 N4 02 S2 


591 


5.3 


53 


Exanqple 802 


2178 


C25 H28 F3 N5 04 


518 


5.4 


62 


Example 803 


2179 


C25 H28 F3 N5 03 


502 


6.3 


60 



Exaaple 804: Pr^aration of (S) -1- (2-Ainino-4 , 5- 

10 inBtliylenediox:^>enzyl)-3-[<N-(2-amino-5- 

trifluoxonethylbenzoyDglycyD.amlnolpyrrolidine (Conpoiind No. 2127) . 

A mixture of (J?) -3- 1 { (2-amino-5- 

. trifluoromethylbenzoyl) glycyl) amino] -1- (4, 5-methyle^edioxy-2- 
nitrobenzyl) pyrrolidine {30.5mg), 10% Pd-activated carbone (6mg), and methanol 
15 (3 mL) was stirred under a hydrogen atmosphere at room temperature for 10 h. 
The Pd catalyst was filtered off through Celite, and the filtrate was concentrated. 
Solid phase extraction (Bond Elut™ SI, 20% methanol /AcOEt) afforded (J?)-l- 
(2-amino-4, S-methylenedioxybenzyl) -3- [ { (2-amino-5- 

tri f luoromethylbenzoyl ) glycyl ) amino ] pyrrolidine { Compound No . 2127 ) ( 2 1 . 9 mg , 
20 76%): The purity was determined by RPLC/MS (95%); ESI/MS m/e 480. 1' (M*+H, 
C22H24F3N5O4) • 

Ejcanples 805 and 806. 

The coit^ounds of this invention were synthesized pursuant to methods of 
25 Example 804 using the corresponding reactant respectively. The ESI/MS data and 
yields are sumniarized in Table 15. 

Table 15 
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Compound 
No. 


Molecular Formula 


ESI/MS 
m/e 


Yield 
(mg) , 


Yield 
(%) 


Exanple 805 


2128 


C22 H26 F3 N5 03 


466.0 


8.6 


30 


Exaziple 806 


2129 


C22 H26 F3 N5 02 


450.1 


13.1 


37 



Exasple 807: ' Preparation of (K) -1- (3-AaBino-4-ehlor6benzyl) -3-[^N-(2- 
a^lino-5~trifluoro^lethylbenzoyl)glycyX}a^nino (ConpoiuidNo. 2132). 

A mixture of (i?)-3- [ {JV- (2-amino-5- 

trifluoromethylbenzoyl) glycyl) amino] -1- {4-chloro-3-nitroben2yl) pyrrolidine 
(32.6 mg), 10% Pd-activated carbone (8mg), ethyl acetate (2.7 mL) and methanol 
(0.3 mL) was stirred under a hydrogen atmosphere at room tenperature for 15 h. 
The Pd catalyst was filtered off, and the filtrate was concentrated. Solid phase 
extraction (Bond Elut™ SI, 20% methanol/AcOEt) afforded (J?) -1- (3-aminO"4- 
chlorobenzyl) -3- [ {N- (2-amino-5- 

trifluoromethylbenzoyDglycyl) amino] pyrrolidine (Compound No. 2132) (10.5 mg, 
34%): The purity was determined by RPLC/MS (84%); ESI/MS m/e 470.2 (M*+H, 
C21H23CIF3N5O2) . 

Bxanple 808: Preparation of (P) -1- (2-Aiiiino-4,5- 

nBthylenediox3^9enzyl) -3- [<ir- (2- ( tert-butoxycarbonylamino) -5- 
trif luoromethylbenzoyl ) gXycyl ) amino ] pyrrolidine . 

To a mixture of (J?) -3- [ {iV- (2- ( tert-butoxycarbonylamino) -5- 
trifluoromethylbenzoyl) glycyl) amino) pyrrolidine (0. 150 mmol) , 4,5- 
methylenedioxy-2-nitrobenzaldehyde (0 . 45 mmol) , methanol (4.5 mL), and acetic 
acid (0.048 mL) was added NaBHaCN (0.75 mmol) in methanol (l.SOmL). The reaction 
mixture was stirred at 50 ^C overnight. The mixture was cooled to room 
texi?>erature, loaded onto Varian™ SCX column, and washed with CH3OH. Product 
was eluted off using 2 N NH3 in CH3OH and concentrated to afford (J?)-3-[{JV- 
(2- ( tert-butoxycarbonylamino) -5-trifluoromethylbenzoyl) glycyl} amino] -1- 
( 4 , 5-methylenedioxy-2-ni trobenzyl ) pyrrolidine . 

A mixture of (R) -3- [ { N- (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl) amino] -1- (4 , 5-methylenedioxy-2- 
nitrobenzyl) pyrrolidine prepared above, 10% Pd-activated carbone (22 mg) , and 
methanol (3.0 mL) was stirred under a hydrogen atmosphere at room temperature 
overnight. The Pd catalyst was filtered off, and the filtrate was concentrated 
to . afford (j?) -1- (2-amino-4, 5-methylenedioxybenzyl) -3- ( {iV- (2- ( tert- 

butoxycarbonylamino) -5-trifluoromethylbenzoyl) glycyl) amino] pyrrolidine 
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(87,1 mg, quant.): Any remarkable by-products were not detected in TLC. 

(R) -1- |3-Amino-4-methoxybenzyl) -3- [ { W- (2- ( tert-butoxycarbonyl amino) - 
5-trif luoromethylbenzoyl ) glycyl ) amino] pyrrolidine and ( J?) -1- ( 3-amino-4- 
methylbenzyl) -3- [ {N- (2- ( ter t-butoxycarbonylamino) -5- 

tri£luoromethylbenzoyl)glycyl)amino]pyrrolidine were also synthesized pursu- 
ant to methods of Exan^le 808 using the corresponding reactant respectively. 

[R) -1- (3-Amino-4-methoxybenzyl) -3- [{N- (2- ( ter t-butoxycarbonylamino) - 
5-trifluoromethylbenzoyl) glycyl) aminojpyrrolidine: 101 mg, quant.; Any re- 
mar)cable by-products were not detected in TLC. 

{R) -1- (3-amino~4-methylbenzyl) -3- [ { JV- (2- ( tert-batoxycarbonylamino) - 
5-trifluoromethylbenzoyl)glycyl)aminolpyrrolidine: S7.2 mg, quant.; Any 
remarkable by-products were not detected in TLC. 

Exasple 809: Pz«^>arat±on of (») -1- (3-Ainino-4-chlorobenzyX) -3- [{K- (2- 
(tert-batovjfca^>onylainino) -5- 

trifluoromethylbenzoyl) glycyl) amino] pyrrolidine. 

To a mixture of (J?) -3- [ { JV- (2- ( tert-butoxycarbonylamino) -5- 
trif luoromethylbenzoyl) glycyl) amino]pyrrolidine (0.150 mmol) , 4-chloro-3- 
nitrobenzaldehyde (0.45 mmol), methanol (4.5 mL) , and acetic acid (0.048 mL) 
was added NaBHsCN (0.75 mmol) in methanol (1.50 mL) . The reaction mixture was 
stirred at 50 °C overnight. The mixture was cooled to room tenqperature, loaded 
onto Varian™ SCX column, and washed with CH3OH. Product was eluted off using 
2 N NH:- in CHsOH and concentrated to afford (J?) -3- [ { N- (2- ( tert- 
butoxycarbonylamino) -5-trif luoromethylbenzoyl ) glycyl ) amino] -1- ( 4-chloro-3- 
ni trobenzyl ) pyrrolidine . 

A mixture of (J?) -3- [ (2- ( tert-butoxycarbonylamino) -5- 

trif luoromethylbenzoyl) glycyl } amino] -1- ( 4-chloro-3-nitrobenzyl ) pyrrolidine 
prepared above, 10% Pd-activated carbone (22 mg) , ethyl acetate (2.7 mL) and 
methanol (0.3 mL) was stirred under a hydrogen atmosphere at room ten^erature 
for 15 h. The Pd catalyst was filtered off, and the filtrate was concentrated 
to afford '(i?) -1- (3-amino-4-chlorobenzyl) -3- [ {N- (2- ( ter t- 

butoxycarbonylamino) -5-trif luoromethylbenzoyl ) glycyl ) amino] pyrrolidine 
(89.7 mg, quant.): Any remarkable by-products were not detected in TLC. 

Exasple 810: Preparation of (H) -It (3-ABdjao-4-hydroxybenzyl) 3- (2- 
Amino-B-trifluoromethylbenzoyl) glycyl )amino]pyrrolidine ( Compound No. 2187). 

A solution of (-R) -1- (3-amino-4-hydroxybenzyl) -3- [ { JV- (2- ( tert- 



263 



wo 99/25686 



PCTAJS98/23254 



butoxycarbonylamino) - 5- 1 ri f luoromethylbenzoyl) glycyl) amino J pyrrolidine (20 
mg), prepared pursuant to methods of Exaiqple 808, in 4 N HCl in dioxane (2.0 
mL) was. stirred at room temperature overnight. After the solution was 
concentrated, the residue was dissolved in methanol, loaded onto Varian™ SCX 
5 coliiron, washed with CH3OH, and eluted off using 2 N NH:> in CH3OH. Concentration 
and preparative TLC {SxOz, AcOEt/MeOH = 4:1) afforded (J?) -1- (3-amino-4- 
hydroxybenzyl) 3- [ { J\H {2-Amino-5- 

trifluoromethylbenzoyl) glycyl} amino] pyrrolidine (Compound No. 2187) (9.6 mg, 
59%): The purity was determined by RPLC/MS (86%); ESI/MS m/e 452.3 (M^+H, 
10 C21H24F3N5O3) . 

:.>\ . . . ' }i 

Exaii5>Iuj 811: Preparation o£ (H) -3-[<H- (2-As&ino-5- 

trifluoromethyibenzoyl) glycyl ) amino] -1- { 4-chloro-3- 
(dinethylanino) benzyl )Fyrrolidin6 (Compound Mo. 2133) • 

15 To a mixture of (i?) -1- (3-amino--4-chlorobenzyl) -3- [ {W- (2- (tert- 

butoxycarbonylamino) -5-trifluoromethylbenzoyl) glycyl) amino] pyrrolidine 
(44. 9 mg) , methanol (0.95mL), acetic acid (O.OSmL), and 37% aqueous HCHO solution 
(0.15 mL) was added NaBHsCN (38 mg) . The reaction mixture was stirred at 50 'c 
overnight. The mixture was cooled to room temperature and evaporated. To the 

20 residue was added 2 N aqueous NaOH solution and ethyl acetate, the organic layer 
was separated, and the aqueous layer was extracted with ethyl acetate. The 
combined organic layers were dried and concentrated, and the residue was loaded 
onto Varian™ SCX column and washed with CH3OH. Product was eluted off using 
2 N NH3 in CH3OH and concentrated. The residue was dissolved in 50% cone. 

25 HCl/dioxane and the solution was stirred at room tenqperature for 1 h. The 
reaction mixture was adjusted to pH 10 with 5 N aqueous NaOH solution and extracted 
■ with ethyl acetate (2 times) . The coiribined extracts were dried over Na2S04, 
filtered, and evaporated. Preparative TLC (SiOz, 20% MeOH/AcOEt) gave (J?)- 
3- [ { W- (2~amino-5-trif luoromethylbenzoyl ) glycyl } amino] -1- { 4-chloro-3- 

30 (dimethylaminolbenzyDpyrrolidine (Compound No. 2133). (10.9 mg, 28%) : / The 
purity was determined by RPLC/MS (95%) ; ESI/MS m/e 498.3 (M*+H, C::3H2;C1F3N502) . 

Examples 812-814. 

The confounds of this invention were synthesized pursuant to methods of 
35 Example 811 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 16. 

Table 16 
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Compound 
No. 


Molecular Formula 


ESI/MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Example 812 


2134 


C24Hz8F3N504 


508,4 


19,0 


50 


Exanple 813 


2135 


C24H30F3N5O3 


494.4 


21.8 


50 


Exan^le 814 


2136 


C24H30F3N5O2 


478.4 


29.2 


69 



Exaaple 615: Pzeparation of (B) -3- [(N- (2-Ainino-5- 

trlfluoroinethylbenzoyl) gXycyl ) amino] -1- (3-iiiethylainino-4* 
6 hydxox]^9enzyl) pyrrolidine (Coxnpound No. 2158) . 

To a mixture of (i?) -1- {3-amino-4-hydroxybenzyl) -3- [ (2- ( t ert- 
butoxycarbonylamirib) -5-trif luoromethylbenzoyl ) glycyl } amino] pyrrolidine . v;'- 
(27.3 mg, 0.049 ramol), 37% HCHO solution (4.0 mg, 0.049 mmol), acetic acid {OJfO 
mL) and methanol (1.3 mL) was added NaBHsCN (9.2 mg) in methanol (0.2 mL) . The 

10 reaction mixture was stirred at 60 "C overnight. The mixture was cooled to room 
ten5)erature^ loaded onto Varian™ SCX column, and washed with CH3OH (5 mL x 2) . 
Product was eluted off using 2 N NH3 in CHsOH (8 mL) and concentrated. 

The resulting material was dissolved in methanol (1 mL) and 4 N HCl in 
dioxane (1-0 mL) was added. The solution was stirred at room temperature for 

15 3 h. After the solution was concentrated, the residue was dissolved in methanol 
(1 mL) , loaded onto Varian™ SCX column, washed with CH3OH (5 mL x 2) , and eluted 
off using 2 N NH3 in CH3OH (8 mL) . Concentration and preparative TLC (Si02) 
afforded {R) -3- [{N- (2-amino-5-trif luoromethylbenzoyl) glycyl) amino J -1- (3- 
methylamdno-4-hydroxybenzyl)pyrrolidine (Confound No. 2158) (4.3 mg, 19%): The 

20 purity was determined by RPLC/MS (71%); ESI/MS m/e 480.3 (M>H, C22H26F3N5O3) . 

Exaople 816: Preparation of (R) -1- (3-Acetylaiiiino-4^-iBethox3^3enzyl) -3- 
[(K- (2-amino-5-trlfluoroinethylbenzoyl)glycyl)a]iiinoIpyrrolidine (Conpound Mo. 
2152) , 

25 . To a solution of (J?) -1- (3~amino-4-methoxybenzyl) -3- [ {JV- (2- ( tert- 

butoxycarbonylamino) -5-trif luoromethylbenzoyl) glycyl) amino] pyrrolidine 
(50.5 mg)in pyridine (1 mL) was added acetic anhydride (1 mL) . The reaction 
mixture was stirred at room temperature overnight and methanol was added. The 
mixture was evaporated, and 1 N NaOH solution was added. The mixture was 

30 extracted with ethyl acetate and the organic layer was concentrated. Preparative 
TLC gave {R) -1- (3-acetylamino-4-methoxybenzyl) -3- [ {N- (2- ( tert- 

butoxycarbonylamino ) -5-trif luoromethylbenzoyl ) glycyl ) amino] pyrrolidine . 

The resulting (i?) -1- (3-acetylamino-4-methoxybenzyl) -3- [{N~ (2- ( tert- 
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butoxycarbonylamino) -5-trif luoromethylbenzoyl) gLycyl ) amino] pyrrolidine was 
dissolved in 50% 6 N hydrochloric acid in dioxane and the solution was stirred 
at room temperature for 2 h. The mixture was adjusted to pH 10 with 5 M NaOH 
solution, and extracted with ethyl acetate. The organic layer was evaporated 
and preparative TLC (SiOe, AcOEt/MeOH = 4:1) afforded (J?) -1- (3-acetylamino- 
4-methoxybenzyl) -3- [ {N- (2-amino-5- 

trifluoromethylbenzoyDglycyl) amino] pyrrolidine (Confound No. 2152) (3.7 mg, 
8%) : The purity was determined by RPLC/MS (100%); ESI/MS m/e 508.3 (M*+H, 

Examples 817-819. 

The confounds of this inveiition were synthesized pursuant to methods of 
Example 816 using the corresponding reactants respectively. The ESI/MS data 
and yields are summarized in Table 17. 



Table 17 





Coit^ound 
No. 


Molecular Formula' 


ESI/MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Exanple 817 


2150 


C23H25C1F3N503 


512.3 


3.8 


9 


Example 818 


2151 


C24H26F3N505 


522.2 


3.1 


8 


Exanple 819 


2153 


C24H28F3N503 


492.3 


4.3 


10 



Bxanple 820: Preparation of (H) -3- [{N- (2-Amiiio-5- 

trif luoromethylbenzoyl) glycyl ) amino] -1- (benz [d] oxazol-5-yl) ^frrolxdine 
(CoiBpoiiiid No. 2189) . 

A solution of (R) -1- (3-amino-4-hydroxybenzyl) -3- [ { J»- (2- ( tert- 
butoxycarbonylamino) -5-trif luoromethylbenzoyl ) glycyl ) amino] pyrrolidine (20 
mg) , prepared pursuant to methods of Example 808, in THF (2 mL) was treated with 
triethyl orthoformate (0.020mL, 3.3 eq) and pyridiniump- toluene sulphonate (1.2 
mg, 0.4 eq) . The reaction mixture was stirred overnight under reflux. After 
cooling to room temperature, the mixture was concentrated. The residue was 
dissolved in AcOEt, loaded onto BondElut™ Si column, eluted off using ethyl 
acetate/me thanol =4/1, and concentrated. 

The resulting material was dissolved into AcOEt (1.5 mL) , and 4 N HCl 
in dioxane (0.5 mL) was added. The solution was stirred at room temperature 
overnight, adjusted to pH 10 with 5 M NaOH aqueous solution, and extracted with 
AcOEt. The extract was concentrated and purified by PTLC (SiOj, AcOEt/MeOH = 
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4:1) to afford (J?) -3- [ {JV- (2-ainino-5-trifluoromet;hylbenzoyl) glycyl)amino] -l- 
(benztd]oxazol-5-yl)pyrrolidine (Compound No. 2189) (0.5 mg^ 3%) : The purity 
was determined by RPLC/MS (97%); ESI/MS m/e 462.3 (M*+H, CzzHzzFiNsOa) . 

5 Exaople 821: Preparation of (R) -3- [{H-<2-Amino-5- 

trif luoromethylbenzoyl) glycyl ) amino] -1- (benzo [c] thiadiazol-5-yl) pyrrolidine 

(Conpomd No. 2183) . 

To a mixture of 5- (hydroxymethyl ) benzo [ c] thiadiazole (8.3mg, 0.050 mmol) , 
(piperidinomethyl) polystyrene (86 mg) ^ and chloroform (1 mL) was added 

10 methanesulfonyl chloride (0.0042 mL) and the mixture was stirred at room 
temperature for 1.5 h.* Acetonitrile (1 ViO^) and (J?) -3- [ { JV- (2- ( tert- 
butoxycarbonylamino ) -5-t ri f luoromethylbenzoyl J ^;lycyl } amino] pyrrolidine 
^ (0.060 mmol) was added and the reaction mixture was stirred at 50 *C for 3 h. 
After cooling to room teitqperature, phenyl isocyanate (30 mg) was added, and the 

15 mixture was stirred at room temperature for 1 h, loaded onto Varian™ SCX column 
and washed with CH3OH (5 mL) and CHCI3 (5 mL) . Product was eluted using 2 N NH3 
in CH3OH (3 mL) and concentrated. 

The resulting material was dissolved into dichlorome thane (1 mL) , and 
1 M chlorotrimethylsilane and 1 M phenol in dichlorome thane (1 mL) was added. 

20 The solution was stirred at room temperature for 5 h, loaded onto Varian'^ SCX 
column and washed with CH3OH and dichlorome thane. Product was eluted using 2 
N NH3 in CH3OH and concentrated. Preparative TLC (SiO^, AcOEt/MeOH = 3: 1) afforded 
{R) -3- [ [N- (2-amino-5-trif luoromethylbenzoyl) glycyl } amino] -1- 
(benzo lcJthiadiazol-5-yl) pyrrolidine (Confound No. 2183) (11.5 mg, 48%): The 

25 purity was determined by RPLC/MS (86%); ESI/MS m/e 479.2 (M*+H, C21H21F3N6O2S) . 

Reference Exanple 6: Preparation of 4- [(V- (1- (9- 

falnorenylnethoxycai^nyX ) pyrrolidxn-3 ^1 ) cazbamoylnethyl ) aninomethyl ] -3- 
iiiBthoxyphenyloxyinethyl-polystyrene . 

30 To a solution of (J?) -1- (9-fuluorenylmethoxycarbonyl) -3-glycylamino- 

pyrrolidine hydrochloride (4.38 g, 10 mmol) in DMF (65 mL) were added acetic 
acid (0.3 mL) , sodium triacetoxyborohydride (1.92 g) , and 4-formyl-3- 
(methoxyphenyloxymethyl) -polystyrene (1 mmol/g, 200 g) . The mixture was 
shaken for 2 h and filtered. The resin was washed with MeOH, DMF, CH2CI2, and 

35 methanol, and dried to afford the desired material (2.73 g) . 

Exasples 822-912: General Prooedure for Solid-Phase Synthesis of 3- 
Aminopyrrolidines « 
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To a mixture of the corresponding acid ( 1 . 6. lamol ) , HBTU (1,6 ncnol), and 
DMF (6 mL) was added diisopropylethyl amine (3.6 mmol) , and the mixture was shaken 
for 2 min. 4- [ { JV- (1- (9-f uluorenylmethoxycarbonyl) pyrrolidin-3- 

yl ) carbamoylmethyl ) aminomethyl] -3-methoxyphenyloxymethyl-polystyrene (400 mg, 
5 0.4 mmol) was added and the mixture was shaken for 1 h and filtered. The resin 
was rinsed with DMF and CH2CI2, and dried. 

A mixture of the resulting resin, piperidine (3.2 mL) , and DMF (12.8 mL) 
was shaken for 10 min and filtered. The resin was washed with DMF and CH2CI2, 
and dried. 

IQ To the dry resin (0.05 mmol) was added a mixture of NaBH (OAc) 3 (0.25mmol), 

-1 AcOH (0.025 mL) and DMF (1 mL) . The corresponding aldehyde (2.5 mmol) was added, 
and the mixture was shaken for 2 h, then filtered and washed with CH3OH, 10% 
diisopropylethylamine in DMF, DMF, CH2CI2, and CHsOH. A mixture of the resin, 
water (0.050 mL) , and trifluoroacetic acid (0.95 mL) was shaken for 1 h and 
15 filtered. The resin was washed with CH2CI2 and CHaOH. The filtrate and washings 
were combined and concentrated. The crude material was loaded onto Vafian™ SCX 
column and washed with CH3OH ' (15 mL) . Product was eluted using 2 N NH3 in CH3OH 
(5 mL) and concentrated. Preparative TLC or HPLC, if needed, afforded the desired 
material. The ESI/MS data and yields are summarized in Table 18. 

20 

Table 18 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Exan^le 822 


1805 . 


C21 H21 Br F3 N3 02 S 


516 


13.3 


76 


Example 823 


1806 


C22 H24 F3 N3 03 S 


468 


12.8 


81 


Example 824 


1807 


C22 H24 F3 N3 04 S 


484 


13.7 


83 


Exan^le 825 


1808 


C22 H24 F3 N3 04 S 


484 


14.9 


91 


Exan^le 826 


1809 


C21 H22 F3 N3 03 S 


454 


12.9 


84 


Exatr^le 827 


1810 


C22 H22 F3 N3 04 S 


482 


12.9 


79 


Example 828 


1811 


C24 H26 F3 N3 02 S 


478 


12.9 


79 


Example 829 


1812 


C22 H24 F3 N3 02 S2 


484 


5.3 


32 


Exan^le 830 


1813 


C23 H26 F3 N3 02 S 


466 


12.8 


81 


Example 831 


1814 


C23 H24 F3 N3 03 S 


480 


9.7 


59 


Example 832 


1815 


C23 H26 F3 N3 02 S 


466 


12.7 


80 


Example 833 


1816 


C24 H28 F3 N3 02 S 


480 


14.4 


88 


Exan5>le 834 


1817 


C25 H30 F3 N3 02 S 


494 


14.1 


84 


Example 835 


1818 


C21 H22 Br F2 N3 03 


482 


13.4 


82 


Example 836 


1819 


C22 H25 F2 N3 04 


434 


11.7 


79 
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RxamnXe 837 


1820 


C:22 H25 F2 N3 05 


450 


11.8 


77 




1821 


C22 H25 F2 N3 05 


450 


13.3 


87 


Pvamnle 839 


1822 


C21 H23 F2 N3 04 


420 


11.9 


83 




1823 


G22 H23 F2 N3 05 


448 


11.9 


78 


Pvamnl R4 1 


1824 


C24 H27 F2 N3 03 


444 


9.1 


60 




1825 


C22 H25 F2 N3 03 S 


450 


11.3 


74 


19*vatnv\1 A QA'i 


1826 


223 H27 F2 N3 03 


432 


10.8 


74 


^?«y^vnv% 1 ,A i1 ^ 

ciXcu[^> j.e o 


1827 


C23 H25 F2 N3 04 


446 


12.7 


84 


^Pm* wWlFV t H ^ ^ 




C23 H27 F2 N3 03 


432 


11.7 


80 


C*«« wirx 1a O a is 




C24 H29 F2 N3 03 


446 


14. 3 


94 


Exan^xe oi i 


XO,3U 


C9A F2 N3 03 


446 


10.0 


66 


TT ■ _ LULL - 1 A O il Qj 




C79 H?fl Br M3 03 


462 


4.8 




Exaic^le 84'9' 




Vtf^co nox 


414 


10. 4 


74 


E^an^>le 850 


Id JO 


nox nw 


430 


12 . 1 


83 


Example 851 


X004 


y^^o 11 ox vio 


430 


12 . 0 


82 


Example 852 


1 Q Q 1^ 

Id Jo 




400 


7 . 9 


58 


Exan^le ooo 


1 Q 

XOOD 




428 


11 . 1 


76 


Example 854 


1 D Q T 




424 


13 . 3 


92 


Exan^le 855 


1 O O Q 


L«ZJ IUX £mO O 


430 


8.7 


60 


Elxan^le 856 


Id J7 


r»94 M^'^ N*^ 


412 


11. 3 


81 


Exazrqple 85 / 


xD4U 


lUX 


426 


12.9 


89 


Ebcan^le 858 


XD4X 




413 


12 . 8 


91 


Exaiiq;>le 859 


1 Q 4 O 




426 


8 . 7 


60 


Example oou 






426 


12.2 


84 


Exampxe ooi 


T R44 


r9fi H37 N3 03 


440 


11.3 


76 


Exan^xe od^ 


1 R^ ^ 


r^^l H37 Rr N4 02 
^OX n-j f Dx nt 


577 


6.4 


30 


Exanpxe ooo 


XD4D 


r?"^ HPS F3 N3 02 S 


480 


12.8 


81 


F U 1 - ■ULL L 1 A a CL A 

Exanqpxe oo4 


X04 / 


r9Fi H31 F2 N3 03 


460 


12.2 


78 


EiXai^pXc ODD 


xo ^ o 


r?7 H29 N3 04 


460 


6. 1 


39 


£iX3jnp j.e ODD 




C29 H31 N3 02 


454 


15.1 


98 


c^ainp^ e o d / 




C28 H31 N3 02 


442 


12.7 


85 


Eixainpxe odd 


1851 


C28 H31 N3 02 


442 


14.3 


95 


iLxauipxe OD? 




C28 H29 N3 03 


456 


3.4 


22 


CiAdlHpx c o / v 


1853 


C27 H29 N3 06 S 


524 


15.4 


87 


Example 871 


1854 


C29 H31 N3 04 S 


518 


15.8 


90 


Exairple 872 


1855 


C28 H31 N3 04 S 


506 


17.0 


99 


Example 873 


1856 


C28 H31 N3 04 S 


506 


3.0 


17 


Exairple 874 


1857 


C28 H29 N3 05 S 


520 


10.0 


57 


Exan^le 875 


1858 


C20 H22 Br2 N4 02 


511 


9.3* 


37 


Exan^le 876 


1859 


C21 H25 Br N4 03 


461 


6.7* 


29 
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RxaTirnle 877 


1860 


C21 H25 Br N4 04 


477 


9.5* 


40 


Examnle 878 


1861 


C21 H25 Br N4 04 


477 


10.0* 


42 


Examnle 879 


1862 


C20 H23 Br N4 03 


447 


7,8* 


34 


Rvamnle 880 

CmVCUII^JL^ V U U 


1863 


C21 H23 Br N4 04 


475 


3.4* 


14 


Fvamnl @ B81 


1864 


C21 H25 Br N4 02 S 


477 


3.9* 


16 


Ryanml@ 882 


1865 


C22 H25 Br N4 03 


473 


6.4* 


27 




1866 


C23 H29 Br N4 02 


472 


7.0* 


29 




1867 


C23 H29 Br N4 02 


473 


7.6* 


32 




1868 


C24 H31 Br N4 02 


487 


9.1* 


37 




1869 


C20 H22 Br I N4 02 


557 


8.9* 


33 


E^xan^xe do / 


1 fl7n 


C7\ H25 I N4 03 


509 


9.2* 


37 


Ctxaropxe odd 


± O # X 


HPS T N4 04 


525 


6.3* 


25 


£«xaii^xe oo!' 


XiO / ^ 


C^91 H25 T N4 04 


525 


5.9* 


23 


Exan^xe o^u 


XD / J 


C2n H2'^ T N4 03 


495 


7 . 7* 


31 


jbxaiK^xe ori 


X O / H 


r91 HPl T M4 04 
X o X 1^*1 


523 


8.2* 


32 


Exanpxe o^z 


XO /O 


r9 H27 T N4 02 


519 


6.7* 


26 


KtA* 1 A O ft O 

Exampxe o^j 


1 P7^; 

XD / D 


X -J X 1^ 'X \J£. 


525 


4 . 3* 


17 


Example 894 


Xo / / 


nO'y W97 T M4 CO 


507 


7 . 9* 


32 


Exampxe o^o 


XD / D 


n92 H2S T N4 03 


521 


8 . 4* 


33 


Exan^>Xe o^b 


1 P7Q 
XD / !7 


r'P'^ H2Q T N4 02 


521 


8.2* 


32 


Exanpxe ob^ / 


1 pp n 

XD D U 


r2'^ T N4 02 


521 


8.1* 


32 


Exanpxe o ^ o 


1 R ft 1 
X D 0 X 


r9 4 H"^! T N4 02 


• 535 


8.6* 


33 


Exainpxe ob^^ 


1 PP9 
XD DZ 


r'?n Rr 04 


476 


5.3* 


22 


n Min^n ^ a. ft ft ft 

Example yuu 


1 QP ^3 
XOD^ 


oz X «7 IN wi 


428 


5 . 7* 


26 


Exampxe 7Ui 


XDO 4 




444 


8.2* 


36 


CiXainpxe 


X o o ^ 


C7\ H2 5 N5 06 


444 


5.0* 


22 


CiXan^xe 


X O O u 


C20 H23 N5 05 


414 


8.7* 


40 


Eixan^xc 


1 RR7 

X D u / 


C21 H23 N5 06 


442 


7.8* 


34 




1888 


C23 H27 N5 04 


438 


5.6* 


25 




1889 


C21 H25 N5 04 S 


444 


13.2* 


58 


Example 907 


1890 


C22 H27 N5 04 


426 


11.3* 


51 


Example 908 


1891 


C22 H25 N5 05 


440 


7.4* 


33 


Exan?>le 909 


1892 


C22 H27 N5 04 


426 


5.5* 


25 


Example 910 


1893 


C23 H29 N5 04 


440 


5.7* 


25 


Example 911 


1894 


C23 H29 N5 04 


440 


9.4* 


41 


Exan^le 912 


1895 


C24 H31 N5 04 


455 


8.5* 


37 



*Yield of TFA salt. 
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chlorobenzyl ) pyrrolidine . 

A solution of dl -prolinamide hydrochloride (2.5 g, 21.8 iranol) in CH3CN 
(35 mL) was treated with Et3N (7.45 mL) and 4 -chlorobenzyl chloride (3.88 q, 
24.1 mmol) . The reaction mixture was stirred at 70 for 4 h and then at 25 
5 for 16 h. The resulting mixture was diluted with CH2CI2 (20 mL) and was washed 

with water(3 x 30 mL) . The organic phase was dried (MgSOfl) and concentrated. 
Chromatography {SiOz, 1% CH3OH-CH2CI2) afforded 2-carbamoyl-l- (4- 
chlorobenzyl) pyrrolidine (5.21 g, 81%). 

10 Beferenoe Bxanple 8: Pr^aration of 2- (Aainomethyl) -l-(4- 

ehlorobenzyl ) pyrrolidine . 

2-carbamoyl-l- (4-chlorsSbenzyl) pyrrolidine was dissolved in IM BH3-THF 
(9.4 mL) and heated to 70 *C. After 16 h and 25 h, additional 0.5 equiv. of 
IM BH3-THF were added. After 40 h, IN aqueous HCl solution (14 mL) was added 
15 and the reaction was heated to reflux for 3 h, 3 N aqueous HCl solution (6 mL) 
was added and the reaction was heated for an additional 3 h. The reaction mixture 
was cooled to 25 ''C, basicified with 4 N aqueous NaOH solution and extracted 
with CH2CI2 (4 X 15 mL) . Chromatography (SiOa, 8:1:1 ^PrOH-H20-NH40H) afforded 
2-(aminomethyl)-l-(4-chlorobenzyl)pyrrolidine (1.21 g, 86%) . 

20 

Optically active (S) -2- ( aminomethyl ) - 1- (4-chlorobenzyl) pyrrolidine and 
(R) -2- (aminomethyl) -1- (4-chlorobenzyl) pyrrolidine were also prepared pursuant 
to the above method using the corresponding reactant respectively. 

(S) -2- (aminomethyl) -l-(4-chlorobenzyl)pyrrolidine: *H NMR (CDCI3, 400 
25 MHz) ^ 1.40-1,80 (m, 5 H) , 1.80-1.95 (m, 1 H) , 2.12-2.21 (m, 1 H) , 2.48-2.65 
(m, 1 H)., 2.66-2.78 (m, 2 H) , 2.85-2.95 (m, 1 H) , 3.26 (d, J = 13.2 Hz, 1 H) , 
3.93 (d, J =13.2 Hz, 1 H) , 7.20-7.40 (m, 4 H) . 

(j^)_2- (aminomethyl) -1- (4-chlorobenzyl)pyrrolidine showed the same ^H 
NMR with that of (S) -isomer. 

30 

Exanple 913 : Preparation of 2- { (K-benzoylleucyl) aminomethyl ) -1- (4- 
chlorobenzyl) pyrrolidine (Compound No. 344) . 

A solution of 2- (aminomethyl )-l- (4-chlorobenzyl) pyrrolidine (22.5 mg, 
0.10 mmol) and dl-benzoylleucine (0.12 mmol) in CHCI3 (1 mL) was treated with 
35 EDCI (23 mg), HOBt (16.2 mg) and Et^N (15.2 pL) , and stirred at 25 "C for 16 
h. The reaction mixture was diluted with CH2CI2 (0.5 mL) ^ washed with 2 N aqueous 
NaOH solution (2 x 0.75 mL) , dried by filtration through a P.TFE membrane and 
concentrated to afford 2- { (i^benzoylleucyl) aminomethyl } -1- (4- 
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chlorobenzyl) pyrrolidine (confound No. 344) (74 itig, quant) : The purity was 
determined by RPLC/MS (85%); ESI/MS m/e 442 (M*+H, CasHazClNjOz) . 

Bxanples 914-935. 

The con^jounds of this invention were synthesized pursuant to methods of 
Example 913 using the corresponding reactant respectively. Chromatography, if 
needed, (HPLC-Cib, CH3CN/H2O/TFA) afforded the desired material as the TFA salt. 
The ESI/MS data and yields are summarized in Table 19 and confound No. 339 and 
340 showed the following NMR spectra respectively. 



Table 19 





Conqpound 

No 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 914 


330 


C21 H24 CI N3 02 


386 


75* 


quant 


Example 915 


331 


C22 H26 Cl N3 02 


400 


44* 


70 


Exanqple 916 


332 


C24 H30 Cl N3 05 


476 


57 


quant 


Example 917 


333 


C20 H23 Cl N4 02 


387 


40 


quant 


Example 918 


334 


C22 H26 Cl N3 02 


400 


68 


quant 


Example 919 


335 


C21 H23 Cl N4 04 


431 


73 


quant 


Example 920 


336 


C22 H23 Cl F3 N3 02 


454 


75 


quant 


Example 921 


337 


C22 H26 Cl N3 02 


400 


68 


quant 


Example 922 


338 


C22 H26 Cl N3 02 


400 


70 


quant 


Example 923 


341 


C22 H26 Cl N3 02 


400 


80* 


quant 


Example 924 


342 


C22 H26 Cl N3 02 


400 


68 


quant 


Exan^le 925 


343 


C24 H30 Cl N3 02 


428 


63 


quant 


Excunple 926 


345 


C23 H27 Cl N2 02 


399 


68* 


quant 


Exairple 927 


346 


C23 H26 Cl F N2 03 


433 


51 


quant 


Exanqple 928 


347 


C24 H29 Cl N2 02 


413 


47 


quant 


Exairple 929 


348 


C23 H27 Cl N2 02 


399 


26 


quant 


Exaicple 930 


349 


C21 H25 Cl N2 03 S 


421 


42 


quant 


Exairple 931 


350 


C26 H33 Cl N2 03 


457 


12.4 


54 


Exanple 932 


351 


C22 H26 Cl N3 03 


416 


34 


81 


Exairqple 933 


352 


C22 H25 C12 N3 03 


450 


51 


quant 



* Yield of TFA salt. 



Example 934. Conpound No. 339: 82%; NMR (CDCI3) J 1 . 52-1 . 75 (m, 4 H) , 
1.84-1.95 (m, IH), 2.10-2.20 (m, 1 H) , 2.67-2.78 (m, 1 H) , 2.80-2.90 (m, 1 H) , 
3.10-3.20 (m, 1 H), 3.25 (d, J= 13.1 Hz, 1 H) , 3.50-3.60 (m, 1 H) , 3.89 (d. 
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J= 13.1 H2, 1 H), 4128-4.20 (m, 2 H) , 7.00-7,05 (m, 1 H) , 7.12-7.29 (m, 4 H) , 
7.51 (t, J« 7.8 Hz, 1 H), 7.74 (d, J= 7.8 Hz, .1 H) , 7.99 (d, J= 7.8 Hz, 1 

H), 8.10-8.27 (m, 2 H) . 

Example 935. Compound No. 340: 68%; NMR (CDCI3) 1.55-1. 73(m, 4 H) , 
1.86-1.97 (m, IH), 2.12-2.21 {m, 1 H) , 2.67-2.76 {m, 1 H) , 2.86-2.93 (m, 1 H) , 
3.14-3.21 (m, 1 H), 3.27 (d, J= 13.1 Hz, 1 H) , 3.52-3.59 (m, 1 H) , 3.89 (d, 
J= 13.1 Hz, 1 H), 4.09-4.21 (m, 2 H) , 7.00-7.07 (m, 1 H) , 7.12-7.30 (m, 4 H) , 
7.50 (t, J = 7.8 Hz, 1 H), 7.73 (d, J - 7.8 Hz, 1 H) , 8.01 (d, J = 7.8 Hz, 1 
H), 8.10-8.25 (m, 2 H) . 



10 



Reference Bxaii5>le 9: Preparation of 5-(Aiiiinomethyl) -1- (4- 

chlorobenzyl ) pfyrrolidine . 

To a mixture of 4-carboxy-l-(4-chlorobenzyl)pyrrolidin-2-one (5.05 g, 

20 mmol), EDCI (2.85 g, 22 mmol) , HOBt (2.97 g, 22 ramol) .and dichloromethane 
15 ( 100 mL) was added 0 . 5 M ammonia in dioxane ( 60 mL, 30 ramol) . The reaction mixture 
was stirred at room ten^erature for 15 h and washed with 2N HCl (3 times) and 
2 N NaOH aqueous solution (100 mL x 4) . The organic layer was dried over anhydrous 
magnesium sulfate, filtered, and concentrated to afford 3-carbamoyl-l- (4- 
chlorobenzyl)pyrrolidin-2-one (1.49 g) as a colorless solid. 
20 To a solution of 3-carbamoyl-l- (4-chlorobenzyl) pyrrolidin-2-one (1.45 

g) in THF (15 mL) was added 1.0 N BH3 in THF (25 mL) . The reaction mixture was 
stirred at 65 for 15 h. After cooling to. room teit^erature, the solvent was 
removed under reduced pressure. Water (30 mL) and cone. HCl (10 mL) were added 
and the mixture was stirred at 100 for 2 h and room teitqaerature for 1 h. 2 
25 N NaOH aqueous solution (100 mL) was added and the mixture was extracted with 
AcOEt (50 mL X 3) . The combined organic layers were dried over K2CO3, filtered 
and concentrated. Column chromatography (SiO., 15% CH30H-5% Et^N in CH2CI2) 
afforded 3- (aminomethyl) -1- (4-chlorobenzyl) pyrrolidine (860 mg, 19%) as a 
colorless oil. 

30 

Reference Exaii5>le 10: Preparation of 1- (4-Chlorobenzyl) -3- 
l (glycylamino ) methyl )pyr rolidine . 

Amixtureof 3- (aminomethyl) -1- (4-chlorobenzyl) pyrrolidine (860 mg, 3.8 
ramol), Et3N (5.7 mmol), N-tert-butoxycarbonylglycine (704 mg) , EDCI (594 mg) , 
35 HOBt (673 mg), and dichloromethane (20 mL) was stirred at room temperature for 
15 h. Dichloromethane (50 mL) was added and the solution was washed with 2 N 
NaOH solution (50 mL x 2) , dried over anhydrous sodium sulfate, filtered, and 
concentrated to afford 3- [ { W- ( tert-butoxycarbonyl) glycyl}aminomethyl] -1- (4- 
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chlorobenzyl) pyrrolidine (1.31 g, 90%). 

To a solution of 3- [ {N- ( tert-butoxycarbonyl) glycyllaminomethyl] -l- 
(4-chlorobenzyl)pyrrolidine (804 mg, 2.11 mmol) in methanol (10 mL) was added 
4 N HCl in dioxane (5 mL) . The solution was stirred at room ten?>erature for 
3.5 h. The reaction mixture was concentrated and 1 N NaOH solution (20 mL) was 
added. The mixture was extracted with dichlorome thane (20 mL x 3) , and the 
combined extracts were dried over sodium sulfate and concentrated to give desired 
l-(4-chloroben2yl)-3-{ (glycylamino)methyl}pyrrolidine (599 mg, 100%): The 
purity was determined by RPLC/MS (100%); ESI/MS m/e 282.2 (M*+H, C14H20CIN3O) . 

Evian?>le 936: Preparation of 3-[{N-(3- 

TriflnoxfonethylbenzoyX) glycyX > aminomethyll -1- (4-dhlor6benzyl) pysti^lidine 

(Compotind No. 1463) • 

A solution of 3- ( tr if luoromethyl) benzoyl chloride (0.058 mmol) in 
dichloromethane (0.2 mL) was added to a mixture of 1- (4-chlorobenzyl) -3- 
{ (glycylamino)methyl)pyrrolidine (0.050 mmol) and piperidinomethylpolystyrene 
(60 mg) in chloroform (0.2 mL) and dichloromethane (1 mL) . After the reaction 
mixture was stirred at room temperature for 2.5 h^ methanol (0.30 mL) was added 
and the mixture was stirred at room temperature for 1 h. The reaction mixture 
was loaded onto Varian™ SCX column, and washed with CH3OH (15 mL) • Product was 
eluted off using 2 N NH3 in CH3OH (5 mL) and concentrated to afford (3-[{N- 
(3-trif luoromethylbenzoyl) glycyllaminomethyl) -1- (4-chloroben2yl) pyrrolidine 
(Compound No. 1463) (22.4 mg, 99%) : The purity was determined by RPLC/MS (97%) ; 
ESI/MS m/e 454.2 (M*+H, C22H2:dF3N302) . 

Examples 937-944. 

The confounds of this invention were synthesized pursuant to methods of 
Example. 936 using the corresponding reactant respectively. The ESI/MS data and 
yields are simimarized in Table 20. 



Table 20 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 937 


1464 


C22 H23 CI F3 N3 03 


470.0 


21.0 


89 


Exan^le 938 


1465 


C23 H22 CI F6 N3 02 


522.0 


24.5 


94 


Example 939 


1466 


C21 H23 Br CI N3 02 


466.0 


20.8 


90 


Example 940 


1467 


C21 H23 C12 N3 02 


420.0 


19.6 


93 
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Exaii¥>le 941 


1468 


C21 H23 Cl N4 04 


431.2 


19.5 


91 


Example 942 


1469 


C22 H22 Cl F4 N3 02 


472:0 


21.8 


92 


Example 943 


1470 


C21 H22 C13 N3 02 


456.0 


22.1 


97 


Example 944 


1471 


C21 H22 Cl F2 N3 02 


422.0 


20.9 


99 



Exan5)le 945: Preparation of 3-[{N- (2-Amino-4,5- 

difluorobenzoyl) glycyl >aminoiiiethyl] -1- ( 4 -chlorobenzyl) pyrrolidine (Compound 
No. 1506) . 

5 A solution of 1- (4-chlorobenzyl) -3- { (glycylamino) methyl) pyrrolidine 

(0.050 ramol) in CHCI3 (1.35 mL) and tert-butanol (0.05 mL) was treated with 
2-amino-4,5-difluorol?jenzoic acid (0.060 ramol), diisopropylcarbodiimide (0.060 
mmol), and HOBt (0.,0i50 mmol) . The reaction mixture was stirred at room^ 
ten^erature for 19 h. The mixture was loaded onto Varian™SCX column, and washed 
10 with CH3OH/CHCI3 1:1 (10 mL) and CH3OH (10 mL) . Product was eluted off using 
2 N NH3 in CH3OH (5 mL) and concentrated to afford 3- [ {N- (2 -amino- 4, 5- 
difluorobenzoyl) glycyl }aminomethyl] -1- (4-chlorobenzyl) pyrrolidine (Compound 
No. 1506) (22.0 mg, quant) : The purity was determined by RPLC/MS (92%) ; ESI/MS 
m/e 437 (C21H23CIF2N4O2) . 

15 

Exainples 946-952. 

The confounds of this invention were synthesized pursuant to methods of 
Exanple 945 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 21. 

20 

Table 21 





Confound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield {%) 


Example 946 


1506 


C21 24 Br Cl N4 02 


481 


20.6 


86 


Example 947 


1507 


C21 H24 F Cl N4 02 


419 


21.7 


quant 


Exanple 948 


1509 


C27 H28 Cl N3 02 


462 


26.5 


quant 


Example 949 


1510 


C21 H24 Cl I N4 02 


527 


22.0 


84 


Example 950 


1511 


C19 H21 Br Cl N3 02 S 


472 


23.7 


quant 


Example 951 


1512 


C21 H24 C12 N4 02 


435 


22.3 


quant 


Example 952 


1513 


C27 H28 Cl N3 04 S 


526 


24.6 


94 



Reference Bxanple 11: Preparation of 1- (4 -COilorbbenzyl) nipecotic acid. 

25 4-Chlorobenzyl chloride (6.42 g, 39-9ramol) and ^PrsNEt (7.74 g, 40.0mmol) 
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were added to a solution of ethyl nipecotate (6.29 g, 40.0 iiimol) in CHsCN (15 
mL) . The reaction mixture was stirred at 70 •c for 1 . 5 h . The solvent was removed 
under reduced pressure. Saturated aqueous NaHCOs (50 mL) was added to the residue 
and the mixture was extracted with EtOAc (100 mL) • The organic phase was washed 
5 with saturated aqueous NaHCOi and brine, and dried over Na2S04. The solvent was 
removed under reduced pressure to afford ethyl 1- (4-chlorobenzyl) nipecotate as 
a red yellow oil (11.025 g, 97.8%) used without further purification. The purity 
was determined by RPLC/MS (97%); ESI/MS m/e 382.2 (M*+H, CisHnClNOz) . 

A solution of LiOH (1.66 g) in H2O (25 mL) was added to the solution of 

10 ethyl 1- (4-chlorobenzyl) nipecotate in THF (60 mL) and CH3OH (20 mL) . The reaction 
mixture was stirred at room temperature for 15 h. The solvent was removed under 
reduced pressure to afford an aniorphous. solid which was purified by column 
chromatography (Si02, 50% CH30H-CH2C12) to yield 1- (4-chloroben2yl) nipecotic acid 
(9.75 g, 98.2%) as a pale yellow amorphous solid. The purity was determined 

15 by RPLC/MS (>95%) ; ESI/MS m/e 254.0 (M*+H, CiaHnClNOa) . 

Reference Example 12: Preparation of 1- (4-Chlorobenzyl) -3- { (text- 
butoxycaididonyl ) amino ) piper idine . 

A solution of 1- (4-chlorobenzyl) nipecotic acid (7.06 g, 27.8 mmol) in 

20 'BuOH (500 mL) was treated with EtsN (3.38 g) and activated 3 A molecular sieves 
(30 g) . Diphenylphosphoryl azide (8.58 g) was added, and the reaction mixture 
was warmed at reflux for 18 h. The mixture was cooled and the solvent was reflux 
for IB h. The mixture was cooled and the solvent was remove under vacuum. The 
residue was dissolved in EtOAc (500 mL) , and the organic phase was washed with 

25 saturated aqueous MTaHCOs (2 x 100 mL) and brine (50 mL) , dried (NasSO^) , and 
concentrated in vacuo. Chromatography (Si02/ 25% EtOAc-hexane) afforded 1- 
(4-chlorobenzyl)-3-{ (tert-butoxycarbonyl)amino)piperidine (2.95 g, 32.6%) as 
a white crystalline solid: NMR (CDCI3/ 300 MHz) ^1.4-1.75 (br, 4 H) , 2.2-2.7 
(br, 4H), 3.5 (br, 2 H) , 3.8 (br, 1 H) , 7.3 (br, 4 H) ; The purity was determined- 

30 by RPLC/MS (>99%); ESI/MS m/e 269.2 (M*+H-56, CnHasClN^O,) . 

Reference Exanqple 13: Preparation of 3-Amino-l<- (4*- 
cdilorobenzyl) piperldine . 

A solution of * 1- (4-chlorobenzyl) -3- {( tert- 

35 butoxycarbonyl) amino jpiperidine (2.55 g, 7 . 85 mmol) in CHjOH (25 mL) was treated 
with 1 N HCl-Et20 (50 mL) . The reaction mixture was stirred at 25 •c for 15 h. 
The solvent was removed under reduced pressure to afford 3-amino-l- {4- 
chlorobenzyDpiperidine dihydrochloride as an amorphous solid (2.49 q, quant) . 
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The purity was determined by RPLC/MS (>95%) , ; ESI/MS m/e 225.2 (M*+H, CizHwClNz) . 

Exan^le 953: PrepaMtion of 1- (4-Chlorobenzyl) -3-I{H- (3- 
nethylbenzoyl) glycyl) amino Ipiperidine (Compound Ho. 355) . 

5 JV- {3-Methylbenzoyl) glycine (10.6 mg, 0.055 mmol) , EDCI (10.5 mg) and 

1-hydroxybenzotriazole hydrate (7.4 mg) were added to a solution of l-(4- 
chlorobenzyD-S-aminopiperidine dihydrochloride (14.9 mg, 0.050 mmol) and EtjN 
(15.2 mg) in CHCI3 (2.5 mL) . The reaction mixture was stirred at 25 'C for 16 
h, washed with 2 N aqueous NaOH (2 mL x 2) and brine (1 mL) . After filtration 
10 through PTFE membrane filter, the solvent was removed under reduced pressure 
to afford 1- ( 4-chlorobenzyl ) -3- [ { N- (3-methylbenzoyl ) glycyl ) amino] piperidine 
(confound No. 355) as a pale yellow oil-^^lV . 4 mg, 87%) : The purity was determined 
by RPLC/MS (97%); ESI/MS m/e 400.0 (M*+H, C22H26CIN3O2) - 

15 Examples 954-982. 

The confounds of this invention were synthesized pursuant to methods of 
Exait^le 953 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 22 and compound No. 358 showed the following 
NMR spectra. 

20 

Table 22 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 954 


354 


C21 H24 CI N3 02 


386 


16.1 


83 


Example 955 


356 


C20 H23 CI N4 02 


387 


19.4 


100 


ExazK^le 956 


357 


C22 H26 CI N3 02 


400 


16.8 


84 


Example 957 


359 


C22 H26 CI N3 02 


400 


8.9 


17 


Exan^le 958 


360 


C22 H25 CI N4 04 


445 


25.6 


quant 


Example 959 


361 


C23 H27 CI N2 02 


399 


15.5 


29 


Example 960 


362 


C24 H29 CI N2 03 


429 


12.4 


58 


Example 961 


363 


C21 H25 CI N2 02 S 


405 


22.2 


quant 


Example 962 


364 


C24 H29 CI N2.04 


445 


20.7 


93 


Example 963 


365 


C24 H29 CI N2 02 


413 


15.6 


75 


Example 964 


366 


C23 H26 CI F N2 03 


433 


21.6 


100 


Exanple 965 


367 


C23 H27 CI N2 02 


399 


11.9 


60 


Example 966 


368 


C22 H25 CI N2 02 


385 


16.0 


83 


Exan^le 967 


369 


C22 H24 C12 N2 02 


419 


13.9 


60 


Example 968 


370 


C26 H33 CI N2 03 


457 


15.9 


54 
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Example 969 


371 


C25 H31 CI N2 OJ 


A A'^ 


1 Q ^ 


R4 


Example 970 


372 


C21 H25 CI Uj d 


4Z X 






Example 971 


373 


C23 H28, CI NJ Oz 


A'\ A 


1 Q 1 




Example 972 


374 


C24 HoO CI Wo Uo 


AAA 




84 


Example 973 


375 


C23 H27 Clz No Oz 


AAfk 


1 fl n 




Example 974 


376 


C24 H30 CI N3 OS 


AAA 




oo 


Example 975 


377 


025 H31 012 n3 02 


Aid 

4 /b 


Oft •? 


R*? 
D f 




378 


027 H33 01 F N3 02 


486 


23.9 


98 


Example 977 


379 


C25 H30 CI N3 03 


456 


33.3 


quant 


Example 978 


380 


024 H30 CI N3 02 


428 


9.8 


46 


Example 979 


381 


021 H26 CI N3 03 S 


436 


10.3 


47 


Example 980 


382 


022 H26 CI N3 03 


416 


24.4 


quant 


Example 981 


383 


022 H25 012 .N3 03 


450 


27.5 


quant 



Exan^jle 982. Compound No. 358: 88%; NMR (CDCI3) <^ 1 . 53-1 . 75 (m, 4 H) , 
2.12-2.20 (m, 1 H) , 2.37-2.50 (m, 2 H) , 2.53-2.61 (m, 1 H) , 3.38-3.50 (m, 2 H) , 
2.53-2.61 {m, 1 H) , 3.38-3.50 (m, 2 H) , 4.06-4.20 {m, 3 H) , 7.10-7.13 (m, 1 H) , 
7.18-7.30 (m, 4 H), 7.59 (t, J = 7.8 Hz, 1 H) , 7.79 (d, J = 7.8 Hz, 1 H) , 8.01 
(d, J= 7.8 Hz, 1 H), 8.11 (s, 1 H). 

Refexence Exanple 14: Preparation of l-benzyl-4- [(^-(tert- 
batoxyoajd^onyl) glycyl) amino] piperidine. 

A solution of 4-amino-l-benzylpiperidine (3.80 q, 20 mmol) in CH2CI2 (40 
mL) was treated with JV-(tert-butoxycarbonyl) glycine (3.48 g, 20mmol), EDCI (4.02 
g, 21 ramol) and HOBt (2.83 q, 21 mmol) . After the reaction mixture was stirred 
at room temperature for 12 h, 2 N NaOH solution (20 mL) was addfed. The organic 
layer was separated, and the aqueous layer was extracted with dichlorome thane 
(20 mL X 2) . The combined organic layers were washed with water (20 mL) and 
brine (20 mL) , dried over anhydrous sodium sulfate, filtered, and concentrated. 
Column chromatography (SiO^, ethyl acetate/MeOH/EtjN = 85/12/3) afforded 1- 
benzyl-4-{N- (tert-butoxycarbonyl) glycyl laminopiperidine (6.59 g, 95%). 

Reference Exanple 15: Preparation of 1- (4-ChlorrfDenzyl) -4- 
<glycylamino) piperidine . 

To a solution of l-benzyl-4-{N- ( tert- 

butoxycarbonyl) glycyl laminopiperidine (6.59 g) in methanol (80 mL) was added 
4 N HOI in dioxane (19 mL) . The solution was stirred at room temperature for 
2 h. The reaction mixture was concentrated and 2 N aqueous NaOH solution (20 
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mL) was added. The mixture was extracted with dichloromethane (40 mL x 3) , and 
the combined extracts were dried over anhydrous sodium sulfate and concentrated. 
Column chromatography (SiOz, AcOEt/MeOH/EtaN = 85/12/3) gave l-{4- 
chloroben2yl)"4-(glycylamino)piperidine (3.91 g, 83%): *H NMR (CDCla, 400 MHz) 
5 d 1.47-1.59 (m, 2 H) , 1.59 (br, 2 H) , 1.76-1.96 (m, 2 H) , 2.10-2.19 (m, 2 H) , 
2.75-2.87 (m, 2 H) , 3.29 {s, 2 H), 3.50 (s, 2 H), 3.65-3.89 (m, 1 H) , 7.15- 
7.23 (m, 1 H), 7.23-7.33 (m, 5 H) . 

Other 4-acylamino-l-benzylpiperi dines were also synthesized pursuant to 
methods of Reference Example 13 and 14 using the corresponding reactant 
respectively. 

4-0-alanylamino)-l-benzylpiperidine: 2.46 g, 51% {2 steps) , 
l-benzyl-4-{ (S)-leucylainino)piperidine: 1.78 g, 74% (2 steps). 
l-benzyl-4-{ (l?)-leucylamino)piperidine: 1.48 g, 61% (2 steps). 

Bxaiqple 983: Pxepaxation .of 4- (N-benzoylgXyayl)aIDino-l- 
benzylpiperxdlne (Conpouaaid No. 386) . 

A solution of benzoyl chloride (0.060 mmol) in chloroform (0.4 mL) was 
added to a solution of 1- (4-chlorobenzyl) -4- (glycylamino)piperidine (0.050 
mmol) and triethylamine (0.070 mmol) in chloroform (1.0 mL) . After the reaction 
mixture was agitated at room ten^erature for 2.5 h, ( ami nomethyl) polystyrene 
resin (1.04 mmol/g, 50 mg, 50 mmol) was added and the mixture was agitated at 
room teit^erature for 12 h. The reaction mixture was filtered and the resin was 
washed with dichloromethane (0.5 mL) . The filtrate and washing were combined, 
dichloromethane (4 mL) was added, and the solution was washed with 2 N aqueous 
NaOH solution (0.5 mL) to give 4- (N-benzoylglycyl) amino-l-benzylpiperidine 
(coxi$>ound No. 386) (11.3 mg, 64%) : The purity was determined by RPLC/MS (94 %) ; 
ESI/MS m/e 352.0 (M*+H, C21H25N3O2) . 

30 Exanples 984-1034. 

The compounds of this invention were synthesized pursuant to methods of 
Example 983 using the corresponding reactant respectively. The ESI/MS data and 
yields are summarized in Table 23. 

35 

Table 23 



10 



15 



20 
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Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 984 


384 ( 


::22 H26 CI N3 02 


400 


60.0 


quant 


Example 985 


385 ( 


C:21 H23 CI N4 04 


. 431 


58.7 


91 


Example 986 


387 ( 


C25 H27 N3 02 


402.5 


15.5 


11 


Example 987 


388 


C:21 H24 N4 04 


397.0 


16.2 


82 


Example 988 


389 


C23 H27 N3 04 


410.0 


16.2 


79 


Exan^le 989 


390 


C22 H24 F3 N3 02 


420.0 


17.4 


83 


Exan^le 990 


391 


C22 H23 F4 N3 02 


438.0 


18.4 


84 


Exaicple 991 


392 


C22 H24 F3 N3 03 


436.0 


17.1 


79 


Example 992 


393 


C21 H24 Br N3 02 


430.0 


18.0 


84 


Exan?)le 993 


394 


C21 H24 CI N3 02 


386.0 


16.4 


85 


Example 994 


39r> 


C21 H24 Br N3 02 


430.0 


17.2 


80 \j1 


Exanqple 995 


396 


C21 H23 F2 N3 02 


388.0 


15.1 


78 


Exanqple 996 


397 


02 1 H23 C12 N3 02 


420.0 


11.7 


56 


Example 997 


398 


C22 H27 N3 02 


366.0 


13.1 


72 


Exait?>le 998 


399 


C26 H29 N3 02 


416.0 


15.8 


76 


Exan^le 999 


400 


C22 H26 N4 04 


411.0 


17.4 


85 


Exanple 1000 


401 


C24 H29 N3 04 


424.0 


16.9 


80 


Exan^le 1001 


402 


C23 H26 F3 N3 02 


434.0 


17.7 


82 


Exanqple 1002 


403 


C23 H25 F4 N3 02 


452.0 


18. 6 


82 


Example 1003 


404 


C23 H26 F3 N3 03 


450.0 


17.8 


79 


Example 1004 


405 


C22 H26 Br N3 02 


444.0 


17.9 


81 


Example 1005 


406 


C22 H26 Cl N3 02 


400.0 


15.5 


78 


Exaitqple 1006 


407 


C22 H26 Br N3 02 


444.0 


17.8 


80 


Example 1007 


408 


C22 H25 F2 N3 02 


402.0 


15.6 


78 


Example 1008 


409 


C22 H25 C12 N3 02 


434.0 


17.6 


81 


Example 1009 


410 


C25 H33 N3 02 


408.0 


16.2 


79 


Example 1010 


411 


C29 H35 N3 02 


458.5 


18.8 


82 


Example 1011 


412 


C25 H32 N4 04 


453.0 


19.4 


86 


Example 1012 


413 


C27 H35 N3 04 


466.0 


19.8 


85 


Example 1013 


414 


C26 H32 F3 N3 02 


476.0 


20.2 


85 . 


Exan?>le 1014 


415 


C26 H31 F4 N3 02 


494.0 


20.5 


83 


Example 1015 


416 


C26 H32 F3 N3 03 


492.0 


19.5 


79 


Example 1016 


417 


C25 H32 Br N3 02 








Exan^le 1017 


418 


C25 H32 Cl N3 02 


442.0 


17.7 


80 


Example 1018 


419 


C25 H32 Br N3 02 


486.0 


20.3 


83 


Example lOlS 


420 


C25 H31 F2 N3 02 


444.0 


18.6 


84 


Example 102 C 


421 


C25 H31 C12 N3 02 


476.0 


19.4 


81 


Example 102] 


422 


C25 H33 N3 02 


408.0 


14.4 


71 
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Exairqple 1022 


423 


C29 H35 N3 02 


458 . 0 


16. 4 


tZ 


Exanqple 1023 


424 


C25 H32 N4 04 


453.0 


18. 1 


80 


Example 1024 


425 


C27 H35 N3 04 


466, 0 


16. 4 


/O 


Exaic^le 1025 


426 


C26 H32 F3 N3 02 


476.0 


17 . 3 


73 


Exan^)le 1026 


427 


C26 H31 F4 N3 02 


494 . 0 


18 . 8 


76 


Example 1027 


428 


C26 H32 F3 N3 03 


492.0 


18. 4 


75 


Example 1028 


429 


C25 H32 Br N3 02 


486.0 


17.9 


74 


Example 1Q29 






442.0 


15.7 


71 


Exasple 1030 


431 


C25 H32 Br N3 02 


486;0 


17.7 


73 


Example 1031 


432 


C25 H31 F2 N3 02 


444.0 


16.6 


75 


Example 1032 


433 


C25 H31 C12 N3 02 


476.0 


18.7 


78 


Exait?)le 1033 


1016 


C22 H23 CI F3 N3 02; 


454 


32.5* 


53 


Example 1034 


1017 


C21 H24 CI N3 02 


386 


55.2* 


quant 



*Yield of TFA salt. 



Reference Exanple 16: Preparation of 3 -Carbamoyl -1- (4- 
dhloroibenzyl) piper idine . 

A solution of nipecotamide (6.40 g, 50inmol) in CH3CN (150 mL) and ethanol 

(20 mL) was treated with EtaN (7.0 raL, 50 mmol) and 4 -chlorobenzyl chloride (8.05 
g, 50 mmol) . The reaction mixture was stirred at 50 ?C for 16 h. After cooling 
to room ten5>erature,. saturated aqueous NaHCOs (50 mL) and water (iSO mL) was 
added to the reaction mixture- The mixture was extracted with ethyl acetate 

(150 mL X 3) and the combined organic layers were washed with brine, dried (Na2S04) 
and concentrated to give a pale red solid. The crude solid was washed with ether 

(100 mL) to afford 3-carbamoyl-l- (4-chlorobenzyl) piper idine (6.98 g, 54S) . 

Reference Exaii?>le 17: Preparation of 3- (Aminomethyl) -1- (4- 
chlorobenzyl ) piperidine . 

3-Carbamoyl-l- (4-chlorobenzyl )piperidine (3.80 g, 15 mmol) was dis- 
solved in THF (30 mL) and 1 M BH3-THF (9.4 mL) was added to the solution. The 
reaction mixture was stirred at 70 'C for 15 h. After the mixture was cooled 
to 0 "C, 2 N aqueous HCl solution (50 mL) was added and the mixture was stirred 
at room ten5>erature for additional 3 h , basicified with 4 N aqueous NaOH solution, . 
and extracted with ethyl acetate (100 mL x 3) . The combined extracts were washed 
with brine, dried over anhydrous Na2S04, filtered and concentrated ^ Column 
chromatography (SiOs, ethyl acetate/EtOH/EtsN = 80/15/5) afforded 3- 
(aminomethyl)-l-(4-chlorobenzyl)piperidine (2.05 g, 55%): 'H NMR (CDCI3, 400 
MHz) ^ 1.00-1.09 (m, 1 H) , 1.50-1.87 (m, 7 H) , 1.97-2.06 (m, 1 H) , 2.65-2.77 
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(m, 2H), 3.16-3.26 (m, 2 H) , 3.32 (s, 2 H) , 3.40. (d, J =13.3 Hz, 1 H) , 3.49 
(d, J = 13.3 Hz, 1 H), 7.22-7.33 (m, 5 H) . 

Exanple 1035: Preparation of 3-{ (J[^-Benzoylglycyl)amino)inBthyl-l- (4- 
5 Ghlozobenzyl) piper idine (Compound No. 434). 

A solution of benzoyl chloride (0.060 mmol) in chloroform (0.4 mL) was 
added to a solution of 3- (aminomethyl)-l- (4-chlorobenzyl)piperidine (0.050 
mmol) and triethylamine (0.070 mmol) in chloroform (1.0 mL) . After the reaction 
mixture was agitated at room tenqperature for 2.5 h, (aminomethyl) polystyrene 

10 resin (1.04 mmol/g, 50 mg, 50 mmol) was added and the mixture was agitated at 
room temperature for 12 h. The reaction mixture wcls filtered and the resin was 
washed with dichlorome thane (0.5 mL) . The filtrate and washing were combined, 
dichloromethane (4 mL) was added, and the solution was washed with 2 N aqueous 
NaOH solution (0.5 mL) to give 3- { (itf-benzoylglycyl) amino ) methyl- 1- (4- 

15 chlorobenzyDpiperidine (confound No. 434) (14.7 mg, 74%): The purity was 
determined by RPLC/MS (91%); ESI/MS m/e 400 (M*+H, CjaHzeClNjOz) . 

Examples 1036-1058. 

The confounds of this invention were synthesized pursuant to methods of 
20 Exan?>le 1035 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 24. 



Table 24 





Confound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1036 


435 


C26 H28 CI N3 02 


450 


16.0 


71 


Exaii?>le 1037 


436 


C22 H25.C1 N4 04 


445 


18.9 


85 


Exan^le 1038 


437 


C24 H28 CI N3 04 


458 


18.2 


79 


Exarrple 1039 


438 


C23 H25 CI F3 N3 02 


468 


19.0 


81 


Example 1040 


439 


C23 H24 01 F4 N3 02 


486 


20.2 


83 


Exan^le 1041 


440 


C23 H25 Cl F3 N3 03 


484 


18.9 


78 


Example 1042 


441 


C22 H25 Br Cl N3 02 


478 


19.2 


80 


Example 1043 


442 


C22 H25 C12 N3 02 


434 


17.3 


80 


Exan^le 1044 


443 


C22 H25 Br Cl N3 02 


478 


18.8 


79 


Exanple 1045 


444 


C22 H24 Cl F2 N3 02 


436 


16.7 


77 


Example 1046 


445 


C22 H24 C13 N3 02 


468 


17.9 


76 


Elxample 1047 


446 


C23 H28 Cl N3 02 


414 


14.6 


71 


Example 1048 


447 


C27 H30 Cl N3 02 


464 


17.0 


73 
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Exaxiple 1049 


448 


C23 H27 CI N4 04 


459 


19.5 


85 


Example 1050 


449 


C25 H30 CI N3 04 


472 


17.1 


72 


Example 1051 


450 


C24 H27 CI F3 N3 02 


482 


19.4 


81 


Exan^le 1052 


451 


C24 H26 CI F4 N3 02 


500 


18.2 


73 


Example 1053 


452 


C24 H27 Cl F3 N3 03 


498 


18 . 8 


76 


Exaic^le 1054 


453 


C23 H27 Br Cl N3 02 


492 


19.4 


79 


Example 1055 


454 


C23 H27 C12 N3 02 


448 


16.5 


74 


Exanqple 1056 


455 


C23 H27 Br Cl N3 02 


492 


19.3 


78 


Example 1057 


456 


C23 H26 Cl F2 N3 02 


450 


17.1 


76 


Exan?)le 1058 


457 


C23 H2 6 C13 N3 02 


482 


16.9 


70 



Reference Eacasple 18: Piceparation of ;. 4'-(Aiiiinoaiethyl)*l-(4- 
chlorobenzyl) piperidine . 

A solution of 4- (aminomethyl)piperidine (7.00 g, 61.3mmol) in CH3CN (100 
5 mL) was treated sequentially with K2CO3 (3.02 9) and 4- chl or obenzyl chloride (3,52 
g, 21.8 mmol) . The reaction mixture was heated to 60 *C for 16 h, cooled to 
25 *C and concentrated. The residue was partitioned between CH2CI2 (75 mL) and 
water (50 mL) , and was washed with water (2 x 50 mL) and brine (1 x 50 mL) . The 
organic phase was dried (MgS04) and concentrated. Chromatography (Si02r 4% 
10 HzO-^PrOH) afforded 4- (aminomethyl)-l- (4-chlorobenzyl)piperidine (3.58 g, 69%). 

Eacanple 1059: Preparation of 4 - { (N-Benzoylglyeyl ) amino )inathyl -1 - ( 4 - 
chlor6benzyl)piperidine (Conpormd No. 458) . 

A solution of 4-(aminomethyl)-l-(4-chlorobenzyl)piperidine (50 mg, 0.21 
15 mmdl) in CH2C12 (1 mL) was treated with hippuric acid (38 mg, 0.21 mmol), EDCI 
(48 mg, 0.24 mmol) , HOBt (31 mg, 0.23 nmol) and EtaN (38 )iL, 0.27 znrool) . The 
reaction mixture was stirred for 16 h at 25 *C, diluted with 1 mL of CH2C12, washed 
with 2 N aqueous NaOH solution (2 x 0.75 mL) , dried (MgS04) and concentrated. 
Chromatography (Si02, 6 to 8% CH3OH/CH2CI2 gradient elution) af forded • 4- { (-W- 
20 benzoylglycyl) amino }methyl-l- (4-chlorobenzyl) piperidine (compound No. 458) 
which was treated with TFA to give a TFA salt (105 mg, 97%): The purity was 
determined by RPLC/MS (85%) ; ESI/MS m/e 400 (M*+H, C22H26CIN3O2) . 

Exanples 1060-1086. 

25 The conqpounds of this invention were synthesized pursuant to methods of 

Exanple 1059 using the corresponding reactant respectively. The ESI /MS data 
and yields are summarized in Table 25. 
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Table 25 





Compound 
No. 


Molecular Formula 


1?GT /UCS m/a 


xxexu vni^/ 


XieXU \Tit 


Exan^le 1060 


459 


C23 H28 CI N3 02 


414 


86* 


78 


Exait^le 1061 


460 


C23 H28 CI N3 02 


414 


55 


quant 


Exanple 1062 


461 


C23 H25 CI F3 N3 02 


468 


65 


quant 


Exan^le 1063 


462 


C23 H28 CI N3 02 


414 


61 


quant 


Example 1064 


463 


C23 H28 Cl N3 02 


414 


54 


quant 


Example 1065 


464 


C25 H32 Cl N3 05 


490 


56 


quant 


Example 1066 


465 


C21 H 25 Cl N4 02 


401 


38 


96 


Exan^le 1067 


466 . 


C22 H25 Cl N4 04 


445 


15 


34 


Example 1068 


557 / 


C23 H28 Cl N3 02 


414 


58* 


66 


Exanqple 1069 


558 


C23 H 28 Cl N3 02 


414 


55 


quant 


Exait^le 1070 


618 


C25 H32 Cl N3 02 


442 


58 


quant 


Example 1071 


• 686 


C26 H34 Cl N3 02 


456 


62 


quant 


Exas^le 1072 


749 


C34 H37 Cl N4 02 


569 


7.2* 


18 


Exan^le 1073 


750 


C24 H30 Cl N3 03 


444 


4.7* 


14 


Exan^le 1074 


840 


C24 H29 Cl N2 02 


413 


52* 


58 


Exan^le 1075 


841 


C23 H27 Cl N2 02 


399 


52 


quant 


Example 1076 


842 


C23 H26 C12 N2 02 


433 


55 


quant 


Exanqple 1077 


843 


C25 H31 Cl N2 02 


427 


58 


quant 


Example 1078 


844 


C24 H29 Cl N2 02 


413 


56 


quant 


Example 1079 


845 


C24 H29 Cl N2 04 S 


477 


62 


quant 


Example 1080 


846 


C29 H31 Cl N2 03 


491 


43 


88 


Exan^le 1081 


847 


C24 H28 Cl F N2 03 


447 


54 


quant 


Exan^le 1082 


848 


C25 H31 Cl N2 02 


427 


47 


quant 


Excui^le 1083 


849 


C25 H31 Cl N2 04 


459 


55 


quant 


Example 1084 


850 


C22 H27 Cl N2 03 S 


435 


46 


quant 


Example 1085 


873 


C20 H28 Cl N3 02 


378 


44.8 


quant 


Example 1086 


874 


C23 H27 C12 N3 03 


464 


51 


quant 


*yield of TE 


*A salt. 





Be£exenc3e Example 19: Preparation of 1- (4-Chlorobenzyl) -4-(H-(3,3- 
diphenylpropyl) aminomethyl )piperidxne . 

4- (AminomethyD-l- (4-chloroben2yl)piperidine (120 mg) was alkylated 
with 3,3-diphenylpropyl methanesulf onate (1.0 equiv. ) in the presence of NaT 
(2.6 equiv. ) in CH3CN at 70 '^C for 16 h- General workup and column chromatography 
(SiOa) afforded 1- (4-chloroben2yl) --4-{iV- (3, 3- 
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diphenylpropyl) aminomethyDpiperidine (118 mg, 54^) : The purity was determined 
by RPLC (98%) . 

Referenc^e Bacanple 20: Preparation of l-(4-Chlor6benzyl)-4-(ir-(2,2- 
5 diphenylethyl) aminonetliyl )piperidine . 

Reductive amination of 4- (aminomethyl) -1- (4-chlorobenzyl)piperidine 
(120 mg) with 2,2-diphenyl.acetaldehyde (0.66 equiv.}and polymer- supported 
borohydride in methanol at 25 *C for 16 h, followed by general workup and column 
chromatography (Si02) afforded 1- (4-chlorobenzyl) -4- { JV- (2, 2- 

10 diphenylethyl) aminomethyDpiperidine (70 mg, 49%) : The purity was determined 
by RPLC (98%) . , 

Exaznple 1087: Preparation of 4-|K- (N-Benzoylglycyl) -N- (2,2- 
diphenyle thyl ) aminomethyl ) -1- ( 4 -chlorobenzyl ) piperidine ( Compound Ho . 524 ) . 

15 A solution of 1- (4- chlorobenzyl )- 4- {JV-( 2,2- 

diphenylethyl)£uninomethyl} piperidine (0.084 mmol) in CH2C12 was treated with 
hippuric acid (1.1 equiv. ) , HBTU (1.1 equiv. ) , HOBt (1.1 equiv.) . The reaction 
mixture was stirred at 40 for 24 h. General workup and preparative TLC (Si02) 
afforded 4-{ (itf-benzoylglycyl) ^N- (2, 2-diphenylethyl) aminomethyl }-l- (4- 

20 chlorobenzyl) piperidine (Compound No. 524) (8.5 mg, 17%): The purity was 
determined by RPLC/MS (98%); ESI/MS m/e 580 (M*+H, C36H38CIN3O2) . 

Exaznples 1088-1090. 

The confounds of this invention were synthesized pursuant to methods of 
25 Example 1087 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 26. 



Table 26 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1088 


521 


C38 H39 CI F3 N3 02 


662 


5.5 


10 


Example 1089 


522 


C37 H37 CI F3 N3 02 


648 


8.6 


16 


Exaiiple 1090 


523 


C37 H40 CI N3 02 


594 


4.8 


10 



30 

Reference Exaiople 21: Preparation o£ l-(4-ChlorQbenzyl) -4- 
{ (valylamino) methyl }piperxdine. 

A solution of 4- (aminomethyl) -1- (4-chloroben2yl) piperidine (1.0 g, 4.2 
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mmol) in CH2CI2 (21 mL) was treated with Et^N (.0,76 mL, 5.44 itimol) , dJ-JV- 
(tert-butoxycarbonyl) valine (1.09 g, 5.03 mmol), EDCI (883 mg, 4.61 mmol) and 
HOBt (623 mg, 4.61 mmol) . The reaction mixture was stirred at 25 •c for 16 h. 
The resulting solution was diluted with CH2CI2 (20 mL) , and washed with 2 N NaOH 
5 solution (2 X 20 mL) , brine (1 x 20 mL) and dried (MgSOi) . Concentration and 
chromatography (Si02, 3% CH30H/CH2Clr) afforded 1- (4-chlorobenzyl) -4- [ { (JV- 
Boc-valyl) amino) methyl Ipiperidine (1.1 g, 60%) as a pale amber oil: ESI/MS m/e 
438 (M*+H) . 

1- (4-Chlorobenzyl) -4- [ { (JV-Boc-valyl) amino} methyl ] piperidine (1.1 g, 
10 2.51 mmol) was dissolved in 3 M HCI-CH3OH solution (25 mL) and stirred at 25 
**C for 1 h. The reaction mixture was concentrated and the resulting salt was 
dissolved in 3:1 'BUOH-H2O (25 mL) . Anion (0H~) exchange resin was added until 
the solution was slightly basic. Filtration and concentration afforded 1- 
(4-chlorobenzyl) -4- { (valylEunino) methyl )piperidine (819 mg, 97%) vrtiich required 
15 no further purification: RPLC (97%); ESI/MS 338.1 (M*+H, C1BH28CIN3O) . 

Other 4-{ ( acylamino) methyl }- 1- (4-chlorobenzyl) piper idines were also 
synthesized pursuant to methods of Reference Example 20 using the corresponding 
reactant respectively. 
20 1- (4-chlorobenzyl) -4-{ (glycylamino)methyl}piperidine: 0.830 g, 67% (2 

steps); ESI/MS 269 (M*+H) . 

1- (4-chloroben2yl) -4- { (serylamino) methyl) piperidine: 0.286 g, 20% (2 
steps); ESI/MS 326 (M^+H) . 

4- { (alanylamino) methyl 1-1- (4-chlorobenzyl )piperidine: 1.20 g, 65% (2 
25 steps); ESI/MS 310 (M*+H) . 

1- (4-chlorobenzyl) -4-1 (prolylamino)methyl}piperidine: 1.48 g, 86% (2 
steps); ESI/MS 336 (M*+H) . 

l-(4-chloroben2yl)-4-( (glutaminylamino) methyl jpiperidine: 0.830 g, 
27% (2 steps); ESI/MS 367 (M*+H) . 
30 1- (4-chlorobenzyl) -4- { ( (2-methylalanyl) amino ) methyl }piperidine: 

2.24 g, 62% (2 steps); ESI/MS 324 (M*+H) . 

1~ (4-chloroben2yl) -4"-{ ( (0-methylseryl) ami no) methyl) piper idine: 
0.686 g, 38% (2 steps); ESI/MS 340 (M*+H) . 
1- (4-chlorobenzyl) -4- { ((1- 
35 aminocyclopropylcarbonyl) amino) methyl )piperidine: 2.03 g, 82% (2 steps); 

ESI/MS 322 (M*+H) . 

1- (4-chlorobenzyl) -4-{ (leucylamino)methyl.)piperidine: 1.30 g, 58% (2 
steps); ESI/MS 352 (M*+H) . 
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1- (4-chlorobenzyl)-4-{ ( (0-benzylseryl) amijio) methyl }piperidine: 1.34 
g, 56% (2 steps); ESI/MS 416 |M*+H) . 

Refexencse Example 22: Preparation of 1- (teft-Butoacycajdsonyl) -4- [(tf- 
5 ( 9-f luorenylmethyloxyoaxbonyl ) glycyl ) aminomethyl] piperidine . 

A solution of 4- (aminomethyl ) -1- (tert-butoxycarbonyl) piperidine (5.72 
g) in CH2CI2 (150 mL) was treated with Et3N (3.51 g) , N-{9- 
fluorenylmethyloxycarbonyl) glycine (7.93 g, 26.7 mmol), EDCI (3.80 g) and HOBt 
(4.33 g) . After the reaction mixture was stirred at room temperature for 5 h, 
10 the mixture was washed with water (100 mL x 3) and brine (100 mL x 2) , dried 
over anhydrous sodium sulfate, filtered, and concentrated. Recry:stallization 
from CHijCN/CHaOH {150 mL/1 mL) at 0 °C afforded 1- ( tert-Butoxycarbonyl) -4- 
[ {J7- (9- fluorenylmethyloxycarbonyl) glycyl) aminomethyl] piperidine (5. 75 g, 44%) 
as pale yellow crystals. 

15 

Reference Sxanple 23: Preparation of 4-[{N-(9- 

FluorenylniBthyloxycaidsonyl ) gly^l ) aminomethyl ] piperidine . 

To 1- ( tert-Butoxycarbonyl ) -4- ( { ( 9- 

fluorenylmethyloxycarbonyl) glycyl) aminomethyl] piperidine (3.17 g, 6.42 mmol) 
20 was added 4 N HCl in dioxane (50 mL) . The solution was stirred at room teii¥>erature 
for 5 h. The reaction mixture was concentrated to give 4-({Ar-(9- 
fluorenylmethyloxycarbonyl) glycyl) aminomethyl 3 piperidine (3.85 g) as a white 
solid. The product was used without further purification. 

25 Beferenoe Bscample 24: Preparation of 4-[|2r-(9- 

FXuorenylmethyXoxyoaiddonyDglycyDaminomethyl] -1- (4- 
methylthiobenzyl) piperidine . 

To A solution of 4-[{N-(9- 

fluorenylmethyloxycarbonyl) glycyl) aminomethyl] piperidine (1.00 g, 2.33 ramol) 

30 in 1% AcOH/DMF ( 15 mL) were added 4 -methyl thiobenzaldehyde ( 1 . 24 g) and NaBH (OAc) 3 
(2.56 g) . The reaction mixture was stirred at 60 *C for 1 h, cooled to room 
teitqperature, and concentrated. Saturated aqueous NaHCOs solution (50 mL) was 
added and the mixture was extracted with AcOEt (50 mL x 2) . The combined extracts 
were dried over anhydrous sodium sulfate, filtered, and concentrated. Column 

35 chromatography (Si02, 5%-10% CH3OH/CH2CI2) afforded 4-[{W-(9- 
fluorenylmethyloxycarbonyl) glycyl ) aminomethyl] -1- (4- 
methylthiobenzyl) piperidine (602 mg) as a colorless oil. 
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Reference Example 25: Preparaiiion o£ .l-(4-Ethylbenzyl) -4-[{N- (9- 
fluoxenylnethyloxycaa^onyl ) glycyl ) aminomethyl ] piperidine . 

To A solution of 4-'((Jtf-(9- 

fluorenylmethyloxycarbonyl) glycyl) aminomethyl] piperidine (1.00 g, 2.33 mmol) 
5 in 2.5% ACOH/CH3OH (80 mL) were added 4-ethylbenzaldehyde (1.09 q, 8.16 mmol) 
and NaBHaCN (6.59 g, 10.5 mmol) . The reaction mixture was stirred at 60 for 
13 h. After the mixture was cooled to room temperature, 1 N aqueous NaOH solution 
(50 mL) and dichlorome thane (50 mL) were added. The organic layer was separated 
and the aqueous layer was extracted with dichloromethane (50 mL x 3) . The 
10 combined organic layers were washed with brine, dried over anhydrous sodium 
sulfate, filtersd, and concentrated. Column chromatography (Si02, CH30H/;^.cOEt 
2 : 8) afforded 1- (4-ethylben2yl) -4- [ {aV- (9- 

f luorenylmethyloxycarbonyl ) glycyl ) aminomethyl ] piperidine ( 7 4 0 mg, 62% ) . 

15 Reference Example 26: Pr^aratxon o£ 4-{ (61y^lamlno)methyl)-l- (4- 

aetl^lthiobenzyl) piperidine . 

A solution of 4-[(J«^(9- 

f luorenylmethyloxycarbonyl ) glycyl } aminomethyl ] -1- ( 4- 

methylthiobenzyl) piperidine (590 mg) and piperidine (1 mL) in DMF (4 mL) was 
20 stirred at room temperature for 2 h. Concentration and column chromatography 
(SiOz, EtsN : CH3OH : CH2CI:: =1:1:9) afforded 4-{ (glycylamino) methyl }-l- 
(4-methylthiobenzyl) piperidine (365 mg) as a white solid: NMR (CDCI3, 270 MHz) 
i^l.25(dd, J = 12 Hz, 4.1 Hz, 2 H) , 1.34 (dd, J = 12 Hz, 4.1 Hz, 2 H) , 1.51 (br-s, 
2 H), 1.66 (d, J = 12 Hz, 2 H) , 1.77 (d, J = 7.3 Hz, 1 H) , 1.94 (t, J = 9.5 Hz, 
25 2 H), 2.48 (s, 3 H), 2.80 (d, J = 12 Hz, 2 H) , 3.18 (t, J = 6.2 Hz, 2 H) , 3.35 
(s, 2 H), 3.45 (s, 2 H) , 7.18-7.29 (m, 4 H) , 7.35 (br-s, 1 H) . 

l-(4-Ethylbenzyl)-4-{ (glycylamino)methyl}piperidine was also synthe- 
sized pursuant to methods of Reference Example 25 using the corresponding 
30 reactant: 333 mg, 79%. 

Reference Example 27: Preparation of 4- ( (glycylamino) methyl (4- 
£luor^>enzyl) piperidine . 

A solution of 4-HJV-(9- 

35 fluorenylmethyloxycarbonyl) glycyl) aminomethyl] piperidine (1.50 g, 3.49 mmol), 
4-fluorobenzyl bromide (0.478 mL, 3.84 mmol), and EtaN (1.47 mL, 10.5 mmol) in 
CH3CN (200 mL) was stirred at room ten^erature for 13 h and concentrated. Column 
chromatography (Si02, 10% CHaOH/CHaCl.) afforded 4-[{Jtf-(9- 
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f luorenylmethyloxycarbonyl) glycyl } aminomethyl] -Ir (4- 
f luorobenzyl ) piperidine . 

A solution of the 4-[(i\r-(9- 

f luorenylmethyloxycarbonyl ) glycyl ) aminomethyl ] -1- ( 4-f luorobenzyl ) piperidine 
and piperidine (5 mL) in DMF (5 mL) was stirred at room temperature for 17 h. 
Concentration and column chromatography (SiO-r EtsN : CH3OH : CH2CI: = 0.5: 2 : 
8) afforded 4-( ( glycylamino) methyl )-l- (4- f luorobenzyl) piperidine (453 mg, 
46%). 

Reference Example 28: Preparation of 4-{ (glycylamino) methyl )-l-{ 4- 
(ir--plienylcarbamoyl)b;^::^Azyl)px|>eridine. 4y 

To :^st mixture of 4- [ { ( 9- 

f luorenylmethyloxycarbonyl ) glycyl ) aminomethyl ] piperidine {1.21 g, 2.96 ramol ) , 
EtaN (1.25 mL, 8.88 mmol) , KI (50 mg, 0.30 mmol) and CH3CN (200 mL) was added 
dropwise a solution of 4- (iZ-phenyl carbamoyl) benzyl chloride (800 mg, 3.26 ramol) 
in CHaCN (100 mL) . The mixture was stirred at room temperature for 19 h and at 
60 for 5 h. Concentration and column chromatography (SiOz, 5% CH3OH/CH2CI2- 
Et3N : CH3OH : CH2CI2 = 2 : 2 : 96) afforded 4-{ (glycyl amino) methyl )-l- 1 4- 
(iV-phenyl carbamoyl) benzyl} piperidine (340 mg, 30%). 

Bxanple 1091: Preparation of 1- (4 -Chlorobenzyl) -4- [(IT- ( 3- 
cyanobenzoyl)valyl> aminomethyl] piperidine (Cozopound No. 619). 

A solution of 1- (4-chlorobenzyl) -4- { (valylamino) methyl ) piperidine (20 
mg, 0.059 ramol) in CH2CI2 (0.60 mL) was treated with EtaN (0.011 mL, 0.077 mmol), 
m-cyanobenzoic acid (28 mg, 0.071 mmol') r EDCI (13 mg, 0.065 mmol) and HOBt (9 
mg, 0.065 mmol). The reaction mixture was stirred at 25 'C for 16 h. The 
resulting solution was diluted with CH2CI2 (0.75 mL) , washed with 2 N aqueous 
NaOH solution (2 x 0.75 mL) and dried by filtration through a PTFE membrane. 
Concentration afforded the 1- (4-chlorobenzyl) -4- [ {N- (3- 

cyanobenzoyl) valyDaminomethylJpiperidine (confound No. 619) (24.2 mg, 88%) 
which required no further purification: The purity was determined by RPLC/MS 
(85%) ; ESI/MS m/e 467 (M*+H, C26H3JCIN4O2) . 

Exanqples 1092-1543. 

The compounds of this invention were synthesized pursuant to methods of 
Exanple 1091 using the corresponding reactant respectively. The ESI/MS data 
and yields are simnnarized in Table 27. 
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Table 27 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1092 


467 


C22 H25 Br CI N3 02 


478 


11 


46 


Example 1093 


468 


C24 H31 Cl N4 02 


443 


9 


41 


Example 1094 


469 


C23 H28 Cl N3 03 


430 


7* 


27 


Example 1095 


470 


C23 H25 Cl N4 02 


425 


21 


quant 


Example 1096 


471 


C24 H28 Cl N3 04 


458 


7 


29 


Example 1097 


472 


C29 H31 N3 03 


504 


5* 


21 


Example 1098 


473 


C24 H28 Cl N3 03 


442 


16 


71 


Example 1099 


474 


C23 H25 Cl F3 N3 02 


468 


14 


60 


Exan^le 1100 


475 


C25 H32 CI. N3 02 


442 


. 5 


22 


Example 1101 


476 


C22 H25 Cl N4 04 


445 


4 


17 


Example 1102 


477 


C25 H32 Cl N3 03 


458 


10* 


36 


Example 1103 


478 


C21 H27 Cl N4 02 


403 


9 


47 


Example 1104 


479 


C20 H24 Cl N3 03 


390 


17 


87 


Example 1105 


480 


C20 H23 Br Cl N3 03 


470 


23 


quant 


Example 1106 


481 


C20 H24 Cl H3 02 S 


406 


7 


33 


Example 1107 


482 


C21 H26 Cl N3 02 S 


420 


9 


45 


Example 1108 


483 


C21 H26 Cl N3 02 S 


420 


8 


40 


Exan^le 1109 


484 


C24 H27 Cl N4 02 


439 


9* 


34 


Example 1110 


485 


C24 H24 Cl F6 N3 02 


536 


13 


49 


Example 1111 


486 


C23 H25 Cl N4 02 


425 


16 


74 


Example 1112 


487 


C22 H25 C12 N3 02 


434 


5 


24 


Example 1113 


488 


C22 H27 Cl N4 02 


415 


7 


32 


Example 1114 


489 


C24 H24 Cl F6'N3 02 


536 


21 


78 


Example 1115 


490 


C24 H30 Cl N3 03 


444 


8 


35 


Exanple 1116 


491 


C23 H24 Cl F4 N3 02 


486 


19 


79 


Exanple 1117 


492 


C23 H25 Cl F3 N3 03 


484 


18 


76 


Elxanple 1118 


493 


C23 H24 C12 F3 N3 02 


502 


23 


92 


Example 1119 


494 


C23 H24 Cl F4 N3 02 


486 


19 


79 


Exanple 1120 


495 


C23 H24 Cl F4 N3 02 


4ob 






Exanple 1121 


496 


C23 H24 Cl F4 N3 02 


486 


12 


48 


Example 1122 


497 


C25 H32 Cl N3 03 


458 


4 


16 


Exanqple 1123 


498 


C23 H26 Cl F3 N4 02 


483 


13 


52 


Example 1124 


499 


C24 H31 Cl N4 02 


443 


8 


36 


Example 1125 


500 


C23 H28 Cl N3 03 


430 


10 


48 


Exati^le 1126 


501 


C22 H24 Br Cl N4 04 


523 


10 


39 


Example 1127 


502 


C22 H24 Cl F N4 04 


463 


4 


17 
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C99 H94 C12 N4 04 


479 


12 


52 


t«xainpj.e ii^y 






460 


11 

X X 


43 


Cixainp±e iiou 




r79 H?4 Rr CI N4 04 


523 


2 


3 


bxampxe iLoi 


DUO 


r^n H9'^ n n4 o5 


435 


o 


1 0 

X \J 




0\J f 


H^fi Pi 

Vr£X 11^ O wX aVw \i/<3 


404 




44 


Example lUo 




1^04 f*l n9 C! 
11^ D no o 


4i>A 


1 
X 


c 


T*ii -1 ■iiimi 1 A 1 1 Oil 

Example iio4 




n^o Ox \*±. n<3 v</^ o 


4R4 


xZ 


4fl 


Example 1135 


c 1 n 


y^£.c. ti^Co UJ. NJ 


il 1 fl 


Q 




Exan^le 1136 


C 1 1 

Oil 


r'O A UQ"? r*! ri"?^ 
koJL U3 


AAC^ 
'±H.\> 


Q 


A n 


Example 1137 


CIO 


r'Ot^ uoQ r»l 1J4 
CiSO uz 


400 


1 

xU 


4 3 


Example 1136 


Ol3 


nZO CI Wo Uo 


A AO 
44Z 


Q 


yi 1 
41 


Example 1139 


514 


Czo 1134 CI N3 OZ 


40D s-' 


1 1 
11 


A O 

4y 


ExcUiqple 1140 


515 


C23 H2o CI No U3 


4oU • 


c 

D • 


O il 

z4 


Exan^le 1141 


525 


C23 H2o CI N3 04 S 


4 /o 


20 


o c 

85 


Example 1142 


526 


C20 H24 CI N3 03 


390 


6 


31 


Example 1143 


527 


C20 H24 CI N3 02 S 


406 


8 


39 


Example 1144 


528 


C25 H30 CI F3 N4 04 


543 


28 . 2 


95 


Exait?>le 1145 


529 


C20 H23 CI N4 04 S 


451 


9 


39 


Example 1146 


530 


C31 H33 CI N4 02 


529 


5 


17 


Example 1147 


531 


C21 H26 CI N3 03 S 


Jl O £ 

43d 


8 


0*T 

37 


Exaiif>le 1148 


532 


UOO ^1 XTO ^O 

C22 H2o CI N3 03 


41o 


o 
O 


4U 


Example 1149 


533 


C21 H2d CI No 03 


4U4 


a 
D 


^Z 


ExeUi^le 1150 


534 


1 TTO C ^1 M /I ^C 

C21 H2d CI N4 Oo 


44y 


C 

O 


ZU 


Example 1151 


535 


C22 rizb CI No Oo o 


A Ad 

44 o 


Q 

o 


O / 


Example 1152 


536 


C23 H31 CI N4 OZ 


4oi 


b 


D Q 

Zo 


Example 1153 


537 


r«o c uO>l r^l XfQ 

CZo £134 CI No Uo 


4dU 


Q 

o 


o4 


Example 1154 


coo 

538 


C2 / tloU CI No Uo 


4oU 


Q 


OD ' 


»■« ^ _ lice 

Example 1155 


c o a 

539 


CZz nZ3 CI £o No Uo 


4 /Z 


1 Q 
lU 




Example 1156 


04U 


CZ3 d M4 UZ 


4dO 


o 
D 


OD 


Example 113 / 


Cil 1 

o41 


oz z fiz 0 n 3 w4 




9 ^ 
Z • 4 


1 n 

XU 


T~ , , _,jiL_1 ^ 1 1 D 

Exazt^le lloD 




L>Z4 nou ^± JNO \JZ 


49P 
4Z O 




SI 
ox 


<^ ^^^1. ^ .A lino 

i:>xample llo? 




\^C.*i. nOv V>X HO 


4 Pfi 




71 

/ X 


ciXampie iiou 




P99 H9"i Pi P 

^ZZ nzo ^JL r no ^^iC 


4 1 R 
^ xo 


1 S ft* 
X^ • o 


56 • 


i*xampie iibi 


tLA 


L>z z HZ 4 ^x 0 no ^£ 




f • o 


9*^ 
^o 


Elxamnle 1162 


546 


C22 H24 C13 N3 02 


468 


17.4* 


55 


Exai[9>le 1163 


547 


C22 H24 C13 N3 02 


468 


14.1* 


44 


Example 1164 


548 


C22 H24 CIS N3 02 


468 


6.8* 


22 


Exan^le 1165 


549 


C22 H24 C12 N4 04 


479 


5.7* 


18 


Example 1166 


550 


C22 H24 C12 N4 04 


479 


18.9* 


58 


Example 1167 


551 


C24 H30 CI N3 02 


428 


14.2* 


49 
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Exanqple 1168 


552 


C24 H27 CI F3 N3 02 








Example 1169 


553 


C25 H26 CI F6 N3 02 


550 


3o , 0* 


quant 


Exair¥>le 1170 


554 


C24 H26 CI F N4 02 


45 / 


0 • 9* 




Example 1171 


555 


C24 H26 C12 N4 02 


473 


11 . 1* 


35 


Exan^le 1172 


556 


C25 H29 CI N4 02 


453 


12. 5* 


41 


Example 1173 


559 


025 H26 Cl F6 N3 02 


550 


15 


72 


Exanqple 1174 


560 


024 H27 01 N4 02 


439 


12 


68 


Exanqple 1175 


561 


023 H27 Br Cl N3 02 


494 


14 


73 


Exanqple 1176 


562 


C23 H27 C12 N3 02 


448 


13 


75 


Example 1177 


563 


C25 H26 Cl F6 N3 02 


550 


14 


66 


Exan^le 1178 


564 


025 H32 Cl N3 03 


458 


5 


28 


2*xample 1179 


565 


024 H26 Cl F4 N3 02 


500 


Jr. 12 


61 


^Sxan^le 1180 


566 


024 H27 01 F3 N3 03 


498 


■i: 12 


62 


Example 1181 


567 


024 H26 012 F3 N3 02 


516 


12 


61 


Example 1182 


568 


024 H26 01 F4 N3 02 


500 


15 


77 


Exas^le 1183 


569 


024 H26 Cl F4 N3 02 


500 


11 


59 


Exaxiple 1184 


570 


024 H26 Cl F4 N3 02 


500 


16 


84 


Example 1185 


571 


026 H34 Cl N3 03 


472 


14 


77 


Exan^jle 1186 


572 


024 H28 Cl F3 N4 02 


497 


11 


55 


Exait^le 1187 


573 


021 H25 Br 01 N3 02 S 


500 


12 


64 


Example 1188 


574 


021 H25 Br 01 N3 02 S 


500 


15 


75 


Example 1189 


575 


025 H34 01 N3. 03 


460 


16 


87 


ExanqDle 1190 


576 


022 H28 Cl N3 02 S2 


466 


13 


71 


Exan^le 1191 


577 


022 H28 01 N3 03 


418 


12 


72 
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C27 H29 Cl F6 N4 03 


607 


13. 9 


42 


Example 1429 


820 


C25 H30 Cl N5 05 


516 


14. 1 


51 


Example 1430 


821 


C24 H28 C12 N4 05 


523 


40 


86 


Example 1431 


822 


C23 H30 Cl N3 03 S2 


496 


41 


93 


Exanple 1432 


823 


C26 H31 Cl N4 03 


483 


43 


quant 


Exan^le 1433 


824 


C27 H38 Cl N3 04 


503 


37 


83 


Exanple 1434 


825 


C29 H34 Cl N3 04 


524 


28 


61 


Example 1435 


826 


C24. H29 Cl F3 N3 04 


516 


40 


87 


Exan^le 1436 


827 


C26 H31 Cl N4 03 


483 


31 


72 


Exan^le 1437 


828 


C25 H29 Cl F3 N3 04 


coo 


A f\ 

40 


0 £. 
OD 


Exan^le 1438 


829 


C25 H2d Cl F4 Ho Oo 


c 0 rt 

ooU 


A C 

4o 


9 / 


Exan^le 1439 


830 


C2d n2o Cl r4 No Oo 


con 


00 


1 A 

/4 


Exan^le 1440 


831 


CZ4 nzS? or Cl No Oo 


ozo 


A 

4o 




Example 1441 


832 


Cz4 nzS^ CXZ No Oo 


>l 1Q 

4 /o 


Q Q 
00 


01 

yi 


CiXampxe ±44^ 






^00 


JO 


R7 


Example 1443 


834 


C25 H29 Cl F3 N3 03 


512 


42 


93 


Elxample 1444 


835 


C24 H30 Cl N3 03 


444 


43 


quant 


Example 1445 


836 


C25 H32 Cl N3 03 


458 


37 


91 


Exair^le 1446 


837 


C25 H29 Cl F3 N3 03 


512 


41 


91 


Example 1447 


838 


C26 H34 Cl N3 04 


488 . 


34 


78 
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Exanple 1448 


839 


/ noo v*x wD 


«•* J "1 


37 


71 


Example 1449 




non Win Pl "Rfi N*^ 09 


578 


17 


48 


Exait5?le 1450 


99 / 


r*oc^ vfkA r*! M"^ n9 

UZD IlJ^ ^-L W-J 


456 


7 . 6* 


23 


Exanqple 1451 


998 


noT r*! P*^ M'^ n9 




5 


15 


Exantple 1452 


999 


CZ / XlJD 


Aid 


a 


24 


Example 1453 


1000 


C27 H36 CI N3 03 




Q 


Z4 


Example 1454 


1001 


#^010 uoo r*1 ikT9 

C2o noo Ci. Mo uo 


D\J\M 




1 0 

xu 


Example 1455 


1002 


C27 H33 CI ro Mo Uo 


Dh U 




^ 0 


Example 1456 


1003 


C28 H3o CI No Oz 


AQA 


•7 


91 
Z X 


Example 1457 


1004 


028 H38 CI N3 04 


olo 


XX 


oU 


Exanqple 1458 


1005 


C29 H40 CI No 05 


o4 / 


Q 


Zo 


Exaic^le 1459 


1006 


C30 H42 Cl N3 04 


544 


8 


0 1 
21 


Exan^le 1460 


1007 


C3?. H46 Cl N3 05 


589 


7 


1 /. 


Example 1461 


1008 


C25 H31 Cl N4 03 


471 


Zo 


/ y 


Exan^le 1462 


1009 


C26 H33 Cl N4 04 


501 


35 


97 


Excinqple 1463 


1010 


C27 H35 ci N4 04 


515 


35 


9 


Example 1464 


1011 


C27 H35 Cl N4 03 


499 


32 


54 


Example 1465 


1012 


C27 H35 Cl N4 05 


531 


27 


11 


Exaii9>le 1466 


1013 


C28 H37 Cl N4 06 


561 


14 


0 1 
0 / 


Example 1467 


1014 


C29 H39 Cl N4 05 


559 


0 A 

24 


DO 


Exaic^le 1468 


1015 


C31 H43 Cl N4 06 


603 


Zo 


bo 


Example 1469 


1018 


C26 H34 Cl N3 04 


488 


lo . U* 


0 Q 


Example 1470 


1019 


C28 H38 Cl N3 05 


coo 

532 


10 i4 -d^ 

Xo • 4* 


0 / 


Example 1471 


1020 


C25 H32 Cl N3 04 


A'l A 


XZ . / * 


4 \) 


Example 1472 


1021 


C26 H28 Cl F6 N3 04 




Xo .0^ 


o4 


Example 1473 


1022 


C25 H32 Cl N3 04 


4/4 


T il 0 + 

X4 . Z 


0 / 


Example 1474 


1023 


C25 H32 Cl N3 02 


il 4 o 
44Z 


XX • o 


■^9 
OZ 


Example 1475 


1024 


C26 H34 Cl No Oo 


OU4 


XZ • u 


OU 


Exanqple 1476 


1025 


C27 H36 Cl No 04 


lino 
OUZ 


X4 • / 


0 / 


Example 1477 


1026 


02 9 H40 CJ. No 03 


C^Afi^ 
34 D 


xo • 0 




Example 1478 


1027 


C2d Ho4 No 


4 DO 


11 Q* 


31 


Example 1479 


1028 


027 rioO Cl CD Wo U4 


DXU 


J.*I • 0 


0 X 


Example 1480 


1029 


02 D rloZ U± Wo Uo 


4 oo 




38 


Example 1481 


1030 


024 HZ/ CX to Wo Uo 




1 4 


0*J 






024 H30 Cl N3 03 


444 


10.4* 


29 


Exanqple 1483 


1032 


025 H32 Cl N3 04 


474 


14.9* 


39 


Example 1484 


1033 


025 H32 Cl N3 02 


442 


13.3* 


37 


Exan^le 1485 


1034 


026 H34 01 N3 05 


504 


13.7* 


34 


Exanple 1486 


1035 


027 H36 01 N3 04 


502 


16.7* 


42 


Example 1487 


1036 


C29 H40 01 N3 05 


547 


15.5* 


36 
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Example 1488 


1037 ( 


u»Zo no4 CI No Uh 


^ RR 

HOO 


14 1 * 


36 


Example 1489 


1038 ( 


r^oT iron r^i x^C u'i r\A 


0±\J 


X f » ^ 


37 


Exait^le 1490 


1039 ( 


Z2S H32 01 N3 03 




XD m ± 


A 1 

H X 


Example 1491 


1040 


C24 H27 CI F3 N3 03 




1 ^ A* 




Example 1492 


1041 


C24 H30 CI No Oo 


AAA 


19 1* 

X^ m f 


o^ 


Exan^le 1493 


1042 


C22 H26 Br CI N4 02 




1 n Ait 

lU . 4* 




Exan?)le 1494 


1043 


C22 H26 C12 N4 02 


449 


11 • 1* 


zy 


Example 1495 


1044 


C23 H29 CI N4 02 






1 A 


Example 1496 


1045 


C23 H29 CI N4 03 


A A C 

445 


12-4* 


OO 


Exan?)le 1497 


1046 


C22 H25 C13 N4 02 


483 


10 . 0* 


25 


Example 1498 


1047 


C24 H31 Cl N4 02 


443 


12 . 1* 


o2 


Example 1499 


1048 


C25 H33 Cl 05 


505 


16.1* 


39 


Exan^jle 1500 


1049 


C23 H28 Br :C?- N4 02 


507 


12.0* 


29 


Example 1501 


1050 


C28 H38 Cl N3 04 


516 


39.2* 


c[uant 


Exan^le 1502 


1051 


C2B H38 Cl N3 02 


484 


34.0* 


quant 


Example 1503 


1052 


C29 H40 Cl N3 05 


546 


14.5* 


39 


Example 1504 


1053 


C30 H42 Cl N3 04 


544 


11 . 8* 


32 


Example 1505 


1054 


C32 H46 Cl N3 05 


588 


12 .2* 


31 


Example 1506 


1055 


C29 H40 Cl N3 04 


530 


44 . 5* 


quant 


Example 1507 


1056 


C30 H36 Cl F6 N3 04 


652 


46.0* 


quant 


Exan^jle 1508 


1057 


C28 H38 Cl N3 03 


500 


11.2* 


OO 

32 


Exanple 1509 


1058 


C27 H36 Cl N3 03 


486 


35 . 5* 


quant 


Example 1510 


1059 


C27 H33 Cl F3 N3 03 


540 


41.4* 


quant 


Exan^le 1511 


1060 


C29 H40 Cl N3 04 


530 


13 . 6* 


37 


Example 1512 


1061 


C30 H36 Cl F6 N3 04 


652 


44 . 2* 


quant 


Example 1513 


1062 


C28 H38 Cl N3 03 


c. r\ r\ 

500 




quant 


Example 1514 


1063 


C27 H36 Cl N3 03 


486 


1 O 

12 . 0* 


oD 


Example 1515 


1064 


C27 H33 Cl F3 N3 03 


540 


Of. 


quant 


Example 1516 


1065 


C28 H38 Cl N3 04 


516 


lii . O* 


Q A 
OH 


Example 1517 


1066 


C28 H38 Cl N3 02 


A Q A 


on *7* 
OU . / 


on 
y u 


Example 1518 


1067 


C29 H40 Cl N3 05 


C A £ 

o4d 


1 Q Q'*' 
lo . O'^ 


o / 


Exan^le 1519 


1068 


C30 H42 Cl N3 04 


t^A A 


lo . 1 


OO 


Example 1520 


1069 


C32 H46 Cl N3 05 




XH . X 


OO 


Example 1521 


1070 


C29 H34 Cl N3 03 SZ 




OO • O 


2?o 


i!«xamp±e xozz 


1 mi 


C32 H35 Cl N4 03 


559 


39.6 


98 


Example 1523 


1072 


C33 H42 Cl N3 04 


580 


40.9 


98 


Exan^le 1524 


1073 


C35 H38 Cl N3 04 


600 


40.5 


94 


Example 1525 


1074 


C30 H33 Cl F3 N3 04 


592 


38.7 


91 


Exan^le 1526 


1075 


C31 H33 Cl F3 N3 04 


604 


38 


87 


Example 1521 


1076 


C30 H33 Cl N4 05 


565 


38.5 


94 
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example lo^o 


1 mi 


Cl F3 N3 03 


588 


35. 8 


84 


Example id^^ 


1 flTft 
XU / o 


r3n H34 Cl N3 03 


520 


34 . 7 


93 


Example loou 


1 mo 


r31 W3fi n N3 03 


534 


38 . 4 


cjuan't 


^ -1,1. 1 ^ 1 GOT 

Example lo^i 


XUD U 


H3ft rl N3 04 


564 


39 • 3 


97 


Example looz 


lUOX 


f'^'^ H^n Pi N3 Ofi 
oo<3 114 u VtfX rtmi WW 


610 


45.5 


(juant^ 


Example 1533 


lUoZ 


Lr^D lUD OX 


^ Qfl 


n . X 


XU 


Example 1534 


lUo J 


C^o nJD ol Mo \Jo 




A* 


xo 


Example isJo 


IIZO 


L-OU xIjZ UXZ IMH U3 


J J J 


3 4 * 


Q 

o 


Exaiiple 1536 


llZb 


ooU no^ ox ox iMfi u<j 




3 A* 


7 


Exan?>le 1537 


112 / 


Co2 noO ol JM4 UJ 




X . D 


A 


Pvamrile 1538 


1128 


C31 H32 Cl F4 N3 03 


606 


4.3* 


10 


Example 1539 


1129 


C31 H32 Cl F4 N3 03 ' 


606 


5.9* 


14 


Example 1540 


1130 


C30 H33 Br Cl N3 03 


599 


5.7* 


13 


Exanple 1541 


1131 


C30 H33 C12 N3 03 


554 


6.4* 


16 


Exaiqple 1542 


1132 


C31 H33 Cl F3 N3 OS 


588 


6.3* 


15 


Example 1543 


1167 


C27 H34 Cl N3 03 


484 


1.8* 


4 



♦Yield of TFA salt. 



Exanple 1544: Pzeparation o£ l-(4-Chlorobenzyl) -4-[{N- (3,5- 
bis ( trifluoxomethyl ) benzoyl ) gXycyl ) aminoiBethyl] piperidine (Conipound No . 
5 1213) . 

A solution of 3, 5-bis (trifluoromethyl) benzoyl chloride (0.058 mmol) in 
dichloromethane (1 mL) was added to a mixture of 1- (4-chlorobenzyl) -4- 
{ (glycylamino) methyl} piperidine (0.050 mmol) and piperidinomethylpolystyrene 
(58 mg) in chloroform (0.2 mL) and dichloromethane (0.75 mL) . After the reaction 

10 mixture was stirred at room teit5>erature for 2 h, methanol (1.0 mL) was added 
and the mixture was stirred at room ten^erature for 30 min. The reaction mixture 
was loaded onto Varian™ SCX column, and washed with CH3OH (16 mL) . Product was 
eluted off using 2 N NH3 in CH3OH (6 mL) and concentrated to afford l-(4- 
chlorobenzyl) -4- [ { jr- (3, 5- 

15 bis (trifluoromethyl ) benzoyl ) glycyl ) aminomethyl] piperidine (Confound No . 1213) 
(24.0 mg, 90%) : The purity was determined by RPLC/MS (100%) ; ESI/MS m/e 536.2 
(M*+H, CZ4H24CIF6N3O2) . ' 

Examples 1545-1547. 

20 The compounds of this invention were synthesized pursuant to methods of 

Exan5>le 1544 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Tablie 28. 
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Table 28 





Coinpound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Exazc^le 1545 


1214 


C23 H24 CI F4 N3 03 


486.2 


22.2 


91 


Example 1546 


1215 


C22 H24 CI 3 N3 02 


467.9 


20.9 


89 


Example 1547 


1216 


C22 H24 01 F2 N3 02 


436.0 


19.3 


89 



5 Exanple 1548: Preparation of 4-[{V-(3-BrosBO-4- 

methylbenzoyl ) glyoyl ) amlnomethyl ] -1- ( 4 -chlorobenzyl ) piperidine (Coinpound No . 
1113) . 

A solution of 1- (4-chlorobenzyl) -4- { (glycylamino) methyl) piperidine 
(0.050 mmol) in CHCI3 (1.35 mL) and tert-butanol (0.15 mL) was treated with 
10 3-bromo-4-methylbenzoic acid (0.060 mmol), diisopropylcarbodiimide (0.060 
mmol), and HOBt (0.060 mmol). The reaction mixture was stirred at room 
ten^erature for 15 h. The mixture was loaded onto Varian™ SCX column, and washed 
with CHjOH/CHCls 1:1 (12 mL) and CHaOH (12 mL) . Product was eluted off using 
2 N NH3 in CH3OH (5 mL) and concentrated to afford 4- [ { iff- (3-bromo-4- 
15 methylbenzoyl) glycyl ) aminomethyl] -1- (4-chlorobenzyl) piperidine (Compound No. 
1113) (16.1 mg, 65%) : The purity was determined by RPLC/MS (95%); E5I/MS m/e 
494.0 (C23H27BrClN302) . 

Exanples 1549-1619. 

The confounds of this invention were synthesized pursuant to methods of 
Example 1548 using the corresponding reactant respectively. Preparative TLC, 
if needed, afforded the desired material. The ESI/MS data and yields are 
summarized in Table 29. 

Cozipound No. 1422 was obtained as byproduct of Compound No. 1418: 5.6 
mg, 25% yield; ESI/MS m/e 447.2 (C22H27CIN4O2S) . 



Table 29 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Example 1549 


1114 


C22H24BrClFN302 


498.0 


20.2 


. 81 


Example 1550 


1115 


C22H24CI2FN5O2 


452.2 


18,6 


82 


Example 1551 


1116 


C23H27CIIN3O2 


539.1 


21.9 


81 


Example 1552 


1117 


C23H2-CIN4O4 


459.2 


18.7 


81 
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HO / 






ZZ • X 




Example iddh 




^24"27*-'l"4*-'3 


flD3 • Z 


X / • Z 


/ D 




1 1 R Q 
llo7 




^ DJ7 • Z 


Zx • X 




^ 1 _ 1 1^ 1^ £ 

£xanqple Iodd 


1 1 on 
117U 


l-22"2 6^1 * W 4U2 


40«3 • Z 


9n ^ 

ZU • 4 


y4 


Example 1557 


1^41 


u 1 c xt ^ 
C23H24CI2F3N3O2 


c AO rt 
DUz • U 


ZZ • !> 


OA 


Exanple 1558 


124z 




4oZ • Z 


zl.z 


AO 

9o 


Example 1559 


1243 


C23n27Cl2N302 


44o . U 


21 • D 


96 


Exasple 1560 


1244 


C22H26CIIN4O2 


c >i T n 
o4X . U 


Zo. 4 


98 


Example 1561 


1245 


T.T ^ ^ \,t 

C22H25CIF2N4O2 


451 , 0 


21. 3 


94 


Example 1562 


1246 


C21H27CIN4O2 


403 . 2 


19.4 


96 


Example 1563 


1247 


C28H30CIN3O2S 


524 . 0 


24 . 7 


94 


Example 1564 


1248 


C22H25CIN4O5 


461 . 0 


20. 7 




Exanple 1565 


1282 


C25H26CIF3N4O3 


523.2 


25.0 


:'t*6 


Example 1566 


1283 


C23H27CI2N3O3 


464.2 


12.2 


.53 


Example 1567 


1284 


C22H25BrClN303 


496. 0 


24.1 


97 


Example 156.8 


1285 


C22H25C12N303 


450.2 


21. 8 


97 


Exan^le 1569 


1342 


C22H24BrCl2N302 


514 . 0 


27-2 


quant 


Example 1570 


1343 


C23H27C12N302 


448. 0 


21.4 


95 


Example 1571 


1344 


C22H24C12 IN302 


560. 0 


27. 0 


96 


Exan^le 1572 


1345 


C2'3H28ClN302 


430.2 


23. 8 


quant 


Example 1573 


1346 


C22H25CIIN3O3 


542 . 0 


29. 4 


quant 


Example 1574 


1350 


C21H26CIN3O2S 


420. 0 


13. 0 


62 


Example 1575 


1354 


C24H2eBrClN403 


537 .2 


5.2 


19 


Exairple 1576 


1358 


C23H26C1N502 


440. 2 


21.8 


99 


Exanple 1577 


1383 


C23H24C12F3N302 


502 . 0 


20. 0 


80 


Exas^le 1578 


1384 


C2oH23BrClN302S 


486 . 0 


21. 0 


87 


Example 1579 


1385 


C2BH30CIN3O4S 


540 • 2 


0 "IS 0 

23. 8 


88 


Exanple 1580 


1 0 a f 

1386 


U2 BA30 Vf-IM 3^2 


476 . 0 


OA A 


0 A 

84 


Example 1581 


1414 


W4n28^l2'''403 


ii m A 

491. 0 


0.8 


3 


Example 1582 


1418 


C23n2 6C«1N502S 


472 • 0 


*l A A 

ID. 4 


44 


Example lb do 


14oo 


Czy nJU t»l Wo Oo 


3U4 . Z 


Zb • 0 


quant 


Example loo 4 


loUU 


0, nZ D L.1 r J rl 4 UZ 


4 - Z 


lb . o 


bo 


Exan^le lobo 


loUl 


CZo nzD CI I J M4 


>l QQ A 

4yy . u 


on n 
Z U • U 


QO 

oU 


Exanqpxe looo 


IbUz 


CZ 1 nZ 4 tSr ul N 4 UZ 


^ Rl A 

4ol . U 


Id • 1 


to 






hjci v«x£ 




4/ . w 




Example 1588 


1604 


C27 H30 CI N3 03 


492.0 


18.6 


76 


Example 1589 


1605 


C21 H27 CI N4 02 


415.2 


18.1 


87 


Example 1590 


1609 


C23 H25 N3 02 S 


500.0 


18.3 


73 


Example 1591 


1659 


C22 H26 C12 N4 02 


449.0 


366.0 


83 


Example 1592 


1664 


C24 H29 F3 N4 02 S 


495.2 


13.7 


55 
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Example 1593 


1 C£C 

lODO 




511 2 


14 • 9 


58 


Excunnple 1594 






463 . 2 


12 . 9 


56 


Example 1595 


1667 


C22 HZ 1 orZ Wo 






96 


Example 1596 


1668 


C24 noU tZ W4 UZ 






(^\ian^ 


Example 1597 






427 


24 • 0 


<}uant 


Example 1598 


1670 


C24 tioX I 




9fl 1 

■ X 




Exanple 1599 


1671 


C25 H31 F3 N4 03 




Ofk ft 


G[uaii^ 


Example 1600 


1672 


C25 H31 'F3 N4 




94 7 


m 1 a n t* 


Exan^le 1601 


1673 


C24 H29 Br CI N3 OZ 




9 4 Q 


37 O 


Example 1602 


1674 


C20 H22 Br2 F N3 03 


too 


ZD • D 


70 


Example 1603 


1675 


C22 H25 F3 N4 02 


433 


21.3 


QO 


Example 1604 


1676t^* 


C22 H26 F2 N4 02 




ZX • 4 


(juanti 


Example 1605 


167^^;- 


C22 H26 Br F N4 02 


479 


23. 4 


7D 


Example 1606 


1678 


C22 H26 F I N4 02 




2 / . 4 


quant: 


Example 1607 


1679 


C22 H26 CI F N4 02 


433 


. 22 • 4 


quanta 


Example 1608 


1680 


C23 H2 6 F4 N4 03 


483 


o c c 
25. 5 


(|uant 


Exanqple 1609 


1681 


023 H26 F4 N4 02 


467 


23 . 2 


99 


Example 1610 


1682 


C23 H26 Br CI F N3 0 


498 


24 .2 


o o 


Example 1611 


1683 


C27 H28 Br2 N4 04 


^ o o 
633 


31 • o 


quan.'t 


Example 1612 


1684 


C29 H31 F2 N5 03 


CO £ 

53d 


o o o 
20 • 3 


quant 


Example 1613 


1685 


C29 H32 F N5 03 


CIO 

51o 


31 • 1 


quant 




1686 


C29 H32 Br N5 03 


578 


29.6 


quant 


Example 1615 


1687 


C29 H32 I N5 03 


626 


32.4 


quant 


Example 1616 


1688 


C29 H32 CI N5 03 


534 


28.2 


quant 


Exan^le 1617 


1689 


C30 H32 F3 N5 04 


584 


31.7 


quant 


Example 1618 


1690 


C30 H32 F3 N5 03 


568 


30.6 


quant 


Example 1619 


1691 


C29 H30 Br Cl N4 03 


599 


31.4 


quant 



For exair5)le. Compound 1245 and 1600 showed the following NMR spectra. 

CoiqjoundNo. X245: NMR (270 MHz, CDCI3) 6 1.20-1.97 (m, 7 H) , 2.80-2.86 
(m, 2 H), 3.19 (t, J = 6.5 Hz, 2 H) , 3.43 {s, 2 H) , 4.02 (d, J = 5.3 Hz, 2 H) , 
5.52 (br s, 2 H) , 6.44 (d, J = 11.9, 6.6 Hz, 1 H) , 7.02 (br s, 1 H) , 7.21-7.32 
(m, 5 H) . 

Con?>oundNo. 1600: ^H NMR (270 MHz, CDCI3) 5 1.25-1.97 (m, 9 H) , 2.82-2.87 
(m, 2 H), 3.21 (t, J = 6.5 Hz, 2 H) , 3.44 (s, 2 H) , 4.06 (d, J = 5.1 Hz, 2 H) , 
5.98 (br s, 1 H), 6.71 (d, J = 8.3 Hz, 1 H) , 6.87 (br s, 1 H) , 7.26 (s, 4 H) , 
7.43 (dd, J = 5.9 Hz, 1 H) , 7.64 (s, 1 H) . 

Eatanple . 1620: Preparation of l-(4-Chlorobenzyl)-4-[{N-{4- 
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isopropylphenylsul£onyl)glycyl)aiiiino9nethyl]piperidine (CoBoponnd Mo. 869). 

A solution of 1- {4-chlorobenzyl) -4-{ (glycylamino) methyl Ipiperidine 
(14.8 mg, 0.05 mmol) in CHCI3 (2 mL) was treated with 
(piperidinomethyl) polystyrene resin (28 mg, 2i8 ramol/g), 4- 
5 isopropylbenzenesulfonyl chloride (1.5 equiv. ) and stirred at 25 •c for 16 h. 
(Aminomethyl) polystyrene was added to scavenge the residual sulfonyl chloride 
and the reaction mixture was stirred at 25 *C for 16 h. Filtration and 
concentration afforded 1- (4-chlorobenzyl) -4- [ { (4- 

isopropylphenylsulfonyDglycyl} aminomethyl Ipiperidine (compound No. 869) 
10 (22.1 mg, 92%) : The purity was determined by RPLC/MS (86%) ; ESI/MS m/e 478 (M*+H, 

C24H32CIN3O3S) . :?v 

ii; 

Exanqples 1621-1627. 

The coznpounds of this invention were synthesized pursuant to methods of 
15 Example 1620 using the corresponding react ant respectively. The ESI/MS data 
and yields are summarized in TcJt>le 30. 



Table 30 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1621 


865 


C22 H28 CI N3 03 S 


450 


16.2 


72 


Example 1622 


866 


C22 H25 CI F3 N3 03 S 


504 


8.8 


35 


Exanqple 1623 


867 


C23 H24 Cl F6 N3 03 S 


572 


8.0 


28 


Exas^le 1624 


868 


C23 H30 Cl N3 03 S 


464 


9.6 


41 


Example 1625 


870 


C22 H2B Cl N3 03 S 


450 


8.8 


39 


Exanple 1626 


871 


C25 H34 Cl N3 03 S 


492 


11.1 


45 


Exan^le 1627 


872 


C21 H26 Cl N3 03 S 


436 


9.6 


44 



20 

Eacasple 1628: Prefparatipn of 1- (4-caaorol>enzyl) -4-[{2- (3- (4- 
trlfluorometbylphenyl) uxeido) acetylamino }iiiethyl Ipiperidine (Coopound No . 
852). 

A solution of 1- (4-chloroben2yl) -4- { (glycylamino) methyl Ipiperidine 
25 (14.8 mg, 0.05 mmol) in CHCI3 (2 mL) was treated with 
(piperidinomethyl) polystyrene resin (28 mg, 2.8 mmol/g), 3- 
(trifluoromethyl) phenyl isocyanate (1.3 equiv.) and stirred at 25 'C for 16 h. 
(Aminomethyl) polystyrene was added to scavenge the residual isocyanate and the 
reaction mixture was stirred at 25 *C for 16 h. Filtration, and concentration 
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afforded 1- (4-chlorobenzyl) -4- [ {2- (3- (4- 

trif luoromethylphenyl) ureido) acetylamino)methyl]piperidine (19 mg, 78%) 

(confound No. 852) : The purity was determined by RPLC/MS (92%) ; ESI/MS m/e 483 

(M*+H, C23H26CIF3N4O2) • 

5 

Bxanples 1629-1641. 

The confounds of this invention were synthesized pursuant to methods of 
Example 1628 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 31. 

10 

Table 31 . > 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1629 


851 


C23 H26 CI F3 N4 02 


483 


13.2 


55 


Example 1630 


853 


C22 H27 CI N4 02 


416 


8.5* 


32 


Exan^le 1631 


854 


C23 H29 CI N4 02 


429 


11.4* 


42 


Example 1632 


855 


C23 H29 CI N4 02 


429 


10.1* 


37 


Exanqc>le 1633 


856 


C24 H29 CI N4 03 


457 


10.3* 


36 


Example 1634 


857 


C23 H29 CI N4 03 


445 


10.9* 


39 


Exairple 1635 


858 


C23 H29 CI N4 03 


445 


8.6* 


31 


Example 1636 


859 


C22 H26 C12 N4 02 


449 


11.0* 


39 


Example 1637 


860 


C23 H26 CI N5 02 


440 


9.2* 


33 


Example 1638 


861 


C22 H27 CI N4 0 S 


431 


13.3 


62 


Example 1639 


862 


C23 H29 CI N4 0 S 


445 


15.3 


69 


Ebcample 1640 


863 


C23 H29 CI N4 02 S 


461 


14.7 


64 


Example 1641 


864 


C23 H29 CI N4 02 S 


461 


13.1 


57 . 



♦Yield of TEA salt. 



. 15 Ezanple 1642: Pr^>aration of 1- (4-Chlorobenzyl) -4- [{IT- (3- 

ethoxybenzoyl ) -n-phenylalanyl ) aminome thyl ] piperidine ( Conipoimd No . 2091). 

A solution of 1- (4-chlorobenzyl) -4- (aminome thyl) piperidine (100 mg) in 
CHCI3 (3 mL) was treated with EtjN (0.090 mL) , JV- ( tert-butoxycarbonyD-D- 
phenylalanine (122 mg), EDCI (89 mg). and HOBt (62 mg) . The reaction mixture 
20 was stirred at room temperature for 17 h. The reaction mixture was washed with 
1 N aqueous NaOH solution (2 mL x 2) and brine (2 mL) . The organic layer was 
dried and concentrated to afford 1- (4-chlorobenzyl) -4- [ (W- ( ter t- 
butoxycarbonyl) -D-phenylalanyl ) aminomethyl) piperidine . 

The resulting 1- (4-chlorobenzyl ) -4- [ { ( tert-butoxycarbonyl ) -d- 
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phenylalanylJaitdnomethyl]piperidine ytas dissolved .in methanol (5 mL) and 4 N 
HCl in dioxane (1.5 mL) was added. The solution was stirred at room temperature 
for 19 h and concentrated. 

A. solution of the resulting material and 3-ethoxybenzoic acid (80 mg, 
5 0.48 ramol) in CHCI3 (1 mL)was treated with EtjN (0-090 mL) , EDCI (90 mg) and HOBt 
(68 mg) . The reaction mixture was stirred at room temperature for 11 h. The 
reaction mixture was washed with 1 N aqueous NaOH solution (1.5 mL x 2) and brine 
(1.5 mL) . The organic layer was dried and concentrated. Column chromatography 
(Si02, CH2Cl2/MeOH = 95 : 5) afforded 1- (4-chloroben2yl) -4- [ ( JV- (3- 
10 ethoxybenzoyl) -D-phenylalanyl ) aminomethyl] piperidine (Compound No. 2091) 
(183.5 mg, 82%) : The purity was determined by RPLC/MS {p9%) ; ESI/MS m/e 534.0 
(M*+H, C31H36CIN3O3). ; 

Examples 1643-1657. 

15 The compounds of this invention were synthesized pursuant to methods of 

Example 1642 using the corresponding reactant respectively. The ESI/NS data 
and yields are summarized in Table 32. 



Table 32 





Conqpound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1643 


2092 


C33 H37 CI N4 03 


572.8 


152.9 


64 


Example 1644 


2093 


C27 H36 CI N3 03 S 


518.0 


177.4 


82 


Exanple 1645 


2094 


C29 H34 Cl N3 03 S 


539.9 


164.4 


73 


Example 1646 


2095 


C28 H38 Cl N3 03 


500.0 


139,1 


66 


Exair5>le 1647 


2096 


C31 H42 Cl N3 03 


540.0 


161.7 


71 


Example 1648 


2097 


C27 H36 Cl N3 03 


485.8 


157.8 


78 


Exan^le 1649 


2098 


C31 H35 C12 N3 03 


567.9 


172.2 


72 


Exan^le 1650 


2099 


C30 H34 Cl N3 03 


519.8 


144.7 


66 


Exanqple 1651 


2100 


C32 H38 Cl N3 04 


564.0 


181.5 


77 


Exanqple 1652 


2101 


C38 H42 Cl N3 04 


639.9 


192.3 


72 


Example 1653 


2103 


C33 H40 Cl N3 04 


577.8 


159.9 


66 


Exainple 1654 


2104 


C28 H36 Cl N3 05 


530.1 


99.7 


45 


Example 1655 


2115 


C27 H36 Cl N3 03 


486.2 


122.9 


60 


Exait^le 1656 


2116 


C28 H38 Cl N3 03 


500.1 


118.3 


57 


Example 1657 


2117 


C28 H34 Cl N5 03 


524.1 


98.3 


45 



Befexenda Bxaaple 29: Pzepaxation of l-(te3:t-Butoxycad>onyl)-4-[(K'- 
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(3- (trifluoromethyl) benzoyl) glyoyX ) aminoniethyllpiperidine • 

W- 1 3- (Trifluoromethyl) benzoyl) glycine (4.22 g, 17.0nrmol), EDCI (4.25 
q, 22.1 mmol), 1-hydroxybenzotriazole hydrate (2.99 g, 22.1xnmol) and EtjN (1.72 
g) were added to a solution of 1- ( ter t-butoxycarbonyl) -4- 
5 (aminomethyl) piper idine (4.03 g) in dry CH2CI2 (200 mL) . The reaction mixture 
was stirred at 25 'C for 20 h. H2O (100 mL) was added to the reaction mixture 
and the mixture was extracted with CH2CI2 (2 x 50 mL) . The combined extracts 
were washed with HoO (2 x 50 mL) , brine (50 mL) and dried (MgSO^) . The solvent 
was removed under reduced pressure to afford an yellow oil which was purified 

10 by column chromatography (Si02, 70% EtOAc-hexane) to give l-(text- 
butox;f carbonyl ) -4- [ { (3- . 
( triiluoromethyl) benzoyl jglycyl) aminomethyl] piper idine as a wbite solid (6.39 
g, 85%): ^H-NMR (CDCI3/ 300 MHz) J1.4 (s, 9 H) , 1.0-1.8 (m, 5 H) , 2.6-2.8 (m, 
2H), 3.15-3.3 (m, 2 H) , 4.0-4.3 (m, 4 H), 6.6-6.7 (m, 1H),.7.64 (s, 1 H) , 7.60 

15 (dd, 1 H, J= 7.2, 7,2 Hz), 7.79 (d, 1 H, J = 7,2 Hz), 8.0 (d, 1 H, J = 7.2 Hz), 
8.11 (s, 1 H) ; The purity was determined by RPLC/MS (97%); ESI /MS m/e 444.3 (M*+H, 
CaiHzaFsNaOi) . 

Beferenoe Example 30: Preparation of 4-[{ir-(3- 

20 (TrifluoromBthyl) benzoyl) glycyl > amincanethyllpiperidine . 

A solution of 1- ( tert-butoxycarbonyl) -4- [ {N- (3- 

(trifluoromethyl) benzoyl) glycyl J aminomethyDpiperidine (2.29 g, 5.16 mmol) in 
CHaOH (40 mL) was treated with 1 N HCl-EtjO (55 mL) . The reaction mixture was 
stirred at 25 for 15 h and the' solvent was removed under reduced pressure. 

25 2 N aqueous NaOH solution (100 mL) was added to the reaction mixture and the 
mixture was extracted with EtOAc (3 x 100 mL) . The combined extracts were washed 
with brine and dried (K2CO3) . The solvent was removed under reduced pressure 
to afford a white solid which was purified by column chromatography (SiOz, 
CH30H/CH2Cl2/Et3N = 7/6/1)) to give 4-[{JV-(3- 

30 (trifluoromethyDbenzoyl) glycyl} aminomethyl]piperidine as a white solid (1.27 
g, 72%): The purity was determined by RPLC/MS (98%); ESI /MS m/e 344.1 (M*+H, 
C16H20F3N3O2) . 

Escanple 1658: Preparation of l-{3-(Tri£luoroiiiethoxy)bensEyl)-4-[(jr- 
35 (3-(tri£liioromethyl)benzoyl)glyoyl)aminonetbyl]piperidii:ie (ConpoiindMo. 927) . 

A solution of 4- [ { ( 3- 

( trifluoromethyDbenzoyl) glycyl) aminomethyl ]piperidine (19.9 mg, 0.058 mmol) 
in CHaCN (1.0 mL) and (piperidinomethyl) polystyrene (55 mg, 2 . 7 mmol base/g resin) 
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were added to a solution of 3- (trifluoromethoxy) benzyl bromide (12.3 mg, 0,048 
mmol) in CH3CN (1.0 mL) . The reaction mixture was stirred at 60 for 2.5 h. 
Phenyl isocyanate (6.9 mg, 0.048 mmol) was added to the cooled reaction mixture 
and the mixture was stirred at 25 for 1 h. The reaction mixture was loaded 
onto Varian™SCX column and washed with CH3OH (20 mL) . Product was eluted off 
using 2 N NH3 in CH3OH (6 mL) and concentrated to afford l-{3- 
(trifluoromethoxy) benzyl) -4- [ {W- (3- 

( t r i f luorome thyl ) benzoyl ) glycyl ) aminomethy 1 ] piper idine ( conqpound No . 927 ) 
(22.8 mg, 91%) as a pale yellow oil: The purity was determined by RPLC/MS (99%) ; 
ESI/MS m/e 518.1 (M*+H, Cj^HosFeNaOa) . 

Bxaaoples 1659-174^. 

The confounds of this invention were synthesized pursuant to methods of 
Bxaii¥>le 1658 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 33. 



Table 33 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1659 


875 


C23 H26 F3 N3 02 


434 


6.3 


40 


Exanqple 1660 


876 


C23 H25 Br F3 N3 02 


512 


4.3 


23 


Exas^le 1661 


877 


C24 H25 F3 N4 02 


459 


11.3 


68 


Example 1662 


878 


C23 H25 F3 N4 04 


479 


8.3 


48 


Example 1663 


884 


C25 H29 F3 N4 03 


491 


10.8 


61 


Exairple 1664 


885 


C24 H28 F3 N3 04 S 


512 


9.0 


49 


Exan^le 1665 


886 


C23 H25 F4 N3 02 


452 


12.7 


78 


Exairple 1666 


887 


C24 H25 F6 N3 02 


502 


13.9 


77 


Example 1667 


888 


C23 H26 F3 N3 03 


450 


11.5 


71 


Exan^le 1668 


889 


C29 H30 F3 N3 02 


510 


12.4 


68 


Example 1669 


890 


C27 H28 F3 N3 02 


484 


12.0 


69 


Example 1670 


891 


C23 H24 C12 F3 N3 02 


502 


11.4 


63 


Example 1671 


892 


C24 H28 F3 N3 03 


464 


11.7 


70 


Exan^le 1672 


893 


C24 H26 F3 N5 05 


522 


13.9 


74 


Example 1673 


894 


C26 H32 F3 N3 03 


492 


11.3 


64 


Example 1674 


895 


C24 H28 F3 N3 02 


448 


4.8- 


30 


Example 1675 


896 


C24 H25 F3 N4 02 


459 


17.5 


quant 


Example 1676 


897 


C24 H26 F3 N3 04 


478 


9.2 


57 


Example 1677 


898 


C24 H26 F3 N3 04 


478 


8.9 


55 
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Pvamnl ^ 1 67 8 


899 


C24 H28 F3 N3 03 


464 


13,7 


82 




900 


C25 H28 F3 N3 04 


492 


18.6 


quant 




901 


C29 H30 F3 N3 02 


510 


13.7 


75 


1?v=iTrrr%1 o 1 Afl1 

Eixainpxe xoox 


Q02 


C23 H24 F3 N5 06 


524 


12.6 


67 


EtXainpXB XwOA 


903 


C25 H30 F3 N3 04 


494 


14.0 


79 


l!»Xairpx6 XDDO 




C25 H30 F3 N3 02 


462 


11.2 


67 


£txainpj.e xdd4 


Q07 


C31 H34 F3 N3 02 


538 


19.6 


75 


tiXampxe iood 




r'^O H31 F3 N4 03 


553 


30.4 


76 


Sxainpxe j.qdd 




r'^n H"^! F3 N4 03 


553 


12, 6 


63 


Example Xbo / 


Q1 O 

y lu 


r*?*^ rlP F3 N3 02 


502 


11. 0 


61 


Example looo 


7XX 




468 


20.2 


89 


Excunple 1689 


Q 1 O 

b^X^ 


nO'\ MOA N'^ 02 


07 V 


20 2 


95 


Eixanple lo9U 


7X0 


s^^'k AiriS-o CO no vo 


464 


12. 6 


76 


ExanpJLe 1691 


yx4 


wOl/ no4& To wo wo 


540 


13. 9 


72 


Exanple 1692 


y xo 


r"?/ U9P *P''5 n*^ 
Uicfi nZ.O Tj riO \JO 


464 


8.3 


25 


Exaii$>le 1693 


yxo 


r-oo M9 ^ TT'^ Mil 09 


^00 


2 5 


8 


Exan^le 1694 


917 


r*oo uo <^ 'c'i '\sA r\0 




9 7 


Q 


Example 1695 


918 


nr>c Win "M"^ f^A 


ou V 


0.7 


22 


Exan^le 1696 


yxy 


no A H9ft TP*^ 09 

iii&o CO no 


44ft 


15. 9 


99 


Example 1697 




r*9^ TT9C^ 1t*f% n*^ 

n^o CD no Vi/o 


0x0 


20, 3 


81 


Example 1698 


7^X 


f*9*7 U9P P'^ n9 

/ 0 r 0 no 


484 


15.5 


89 


Example 1699 




/-•on TT9f^ F"^ M"^ n2 


398 


7.3 


51 


Example 1700 




r»OQ IIOQ r"! TT'i M*^ o9 


S44 
o*±*i 


12 S 

x^ • ^ 


48 


Ebcanple 1701 




^9^ M9 pfi M'^ 

11^ Q ED IMJ 


518 


21.4 


86 


Elxairple 1702 


000 


n^o CO ivo 0 


480 


23, 7 


quanti 


£xaii^xe x/UJ 




r9il H2 8 F3 N3 02 


448 


21.3 


99 


Example 1704 


yox 


rOA H9i^ N4 02 

y^t^H. n^o CO n^ 


459 


21-4 


97 


Exanple 1705 


932 


C23 H24 CI F3 N4 04 


513 


15.6 


63 


Exan^le 1706 


933 


C24 H28 F3 N3 02 


448 


16.6 


77 


Exanple 1707 


934 


C22 H25 F3 N4 02 


435 


18.0 


43 


Example 1708 


935 


C23 H25 F3 N4 04 


479 


15.1 


65 


Example 1709 


936 


C23 H25 F3 N4 04 


479 


15.4 


67 


Exanqple 1710 


1615 


C24 H25 F6 N3 02 S 


534.2 


26.3 


99 



Eacanple 1711: Preparation of l-{4-(Diinethylami.no)benzyl>-4-[{W-(3" 
(trxfluoroaiethyl)benzoyl)glycyl)a]nxnomethyl]piperidine (Conpound No. 937) . 

A solution of 4-[{W-(3- 

5 (trifluoromethyl) benzoyl )glycyl)aminomethyl]piperidine (20.0 mg, 0.058 mmol) 
in CH3OH (1.0 mL) and NaBHsCN (16.5 mg) were added to a solution of 4- 
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(dimethylamino)benzaldehyde (30.4 mg, 0.204 mmol) in 5 % CHsCOOH/CHaOH (1.0 mL) . 
The reaction mixture was stirred at 60 *C for 19 h. The solvent was evaporated 
to afford a solid. CH3CN (2.0 mL) and phenyl isocyanate (6.9 mg, 0.048 mmol) 
were added to the solid and the mixture was stirred at 25 "^C for 1 h. The reaction 
mixture was loaded onto Varian™ SCX column and washed with CH3OH (20 mL) . Product 
was eluted using 2 N NH3-CH3OH (6 mL) and the eluant was concentrated to afford 
1- (4- (dimethylamino) benzyl) -4- [ IN- (3- 

(trifluoromethyl ) benzoyl) glycyl)aminomethyl]piperidine (compound No. 937) as 
a pale yellow oil (13.5 mg, 49%) : The purity was determined by RPLC/MS (87%); 
ESI/MS m/e 477.3 (MVh, C25H31F3N4O2) . 

Exanples 1712-1729. 

The coirqpounds of this invention were synthesized pursuant to methods of 
Exan^le 1711 using the corresponding reactant respectively. Preparative TLC 
(Si02), if needed, afforded the desired material. The ESI/MS data and yields 
are summarized in Table 34. 



Table 34 





Compound 
No. 


Molecular Formula 


ESI/M5 m/e 


Yield (mg) 


Yield {%) 


Exairple 1712 


879 


C24 H26 F3 N3 04 


478 


13.0 


62 


Example 1713 


880 


C24 H26 F3 N3 04 


478 


16.3 


78 


Exaziple 1714 


881 


C23 H25 Br F3 N3 02 


512 


11.4 


51 


Exasqple 1715 


882 


C29 H30 F3 N3 03 


526 


13.4 


58 


Exanqple 1716 


883 


C23 H25 CI F3 N3 02 


468 


7.9 


39 


Example 1717 


904 


C23 H26 F3 N3 03 


450 


3.3 


17 


Example 1718 


905 


C21 H23 F3 N4 04 S 


485 


27.7 


98 


Example 1719 


938 


C23 H24 CI F4 N3 02 


486 


8.6 


30 


Example 1720 


939 


C23 H24 CI F3 N4 04 


513 


11.0 


37 


Exanqole 1721 


940 


C23 H26 F3 N3 03 


450 


5.5 


21 


Example 1722 


941 


C24 H24 CI F6 N3 02 


536 


11.2 


36 


Eixample 1723 


987 


C30 H32 F3 N3 02 


524 


17.5 


76 


Exairple 1724 


1449 


C25 H30 F3 N3 02 


462 


21.6 


80 


Exan^jle 1725 


1450 


026 H32 F3 N3 02 


476 


23.5 


85 


Exair5)le 1726 


1452 


C27 H35 F3 N4 02 


505 


5.1 


17 


Example 1727 


1453 


C26 H32 F3 N3 03 


492 


22.0 


77 


Example 1728 


1454 


C25 H30 F3 N3 03 


478 


21.4 


77 


Exanqple 1729 


1456 


C25 H28 F3 N3 04 


492 


23.8 


83 
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Exanple 1730: Pzepuatxon of l-|3-Hydroxy-4-inethox3^5enzyl)-4- [{H- (3- 
{trifluoroIl^ethyl)bonzoyl)glycyl|a^llinolllBthyl]pipexidine (Cqogpotind No. 1452). 

To a solution of 4-[|N-(3- 

5 (trifluoromethyl) benzoyl )glycyl)aminomethyl]piperidine (20.0 mg, 0.058 inmol) 
and 3-hydroxy-4-methoxyben2aldehyde (33 mg) in 5 % CH3COOH/CH3OH (1 . 0 mL) was added 
NaBH3CN (16.5 mg) in 5 % CH3COOH/CH3OH (1.0 mL) . The reaction mixture was stirred 
at 60 *C for 15 h. The reaction mixture was loaded onto Varian™ SCX column and 
washed with CH3OH (15 mL) . Product was eluted using 2 N NH3-CH3OH (5 mL) and 
10 the eluant was concentrated to afford l-{ 3-hydroxy-4-methoxybenzyl ) -4- [ {/V- 
(3- (trifluoromethyl) benzoyl) glycyl}aminoinethyl]piperidine;.( Compound No. 1452) 
V25. 8 mg, 92%) : The purity was determined by RPLC/MS (91%) ; B5I/MS ro/e 480 (M*+H, 
C24H28F3N3O4) . 

Sxanples 1731-1733. 

The confounds of this invention were synthesized pursuant to methods of 
Example 1730 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 35. 

20 Table 35 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 1731 


1455 


C24 H28 F3 N3 04 


480 


24.0 


86 


Example 1732 


1647 


C27 H34 F3 N3 02 


490.2 


23.6 


96 


Example 1733 


1649 


C26 H32. F3 N3 02 


476.2 


23.1 


97 



Exanple 1734: Preparation of l-(4-Benzylben2yl) -4- t^H-(3- 
(tri£luoroInethyl)benzoyl)glycyl>aminomethyl]piperidine (Coiqpotmd No. 926). 

A solution of methanesulfonyl chloride (4.2 mg, 0.037 mmol) in CHCI3 (1-0 
mL) and (piperidinomethyl) polystyrene (54 mg, 2.7 mmol base/g resin) were added 
to a solution of 4- (benzyl) benzyl alcohol (8.7 mg, 0.044 mmol) in CHCI3 (1.0 
mL) . The reaction mixture was stirred at 25 'C for 15 h. A solution of 4- 
[ { JW^ (3- ( trifluoromethyl) benzoyl ) glycyl) aminomethyllpiperidine (IS.lmg, 0.044 
mmol) in CH3CN (1.0 mL) and KI (2 mg) were added to the reaction mixture and 
the mixture was stirred at 65 °C for 5 h. Phenyl isocyanate (5.2 mg) was added 
to the cooled reaction mixture and the mixture was stirred at 25 "C for 1 h. 
The reaction mixture was loaded onto Varian™ SCX column and washed with CH3OH 
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.(20 mL) • Product was eluted off using 2 N NH3 in dj^OH (6 mL) and concentrated 
to afford 1- (4-benzylbenzyl) -4- [ {JV^ (3- 

(trifluoromethyl) benzoyl) glycyl)aininomethyl]piperidine (confound No. 926) as 
a pale yellow oil (5.6 mg, 29%): The purity was determined by RPLC/MS (94%); 
5 ESI/MS m/e 524.1 (M*+H, C30H32F3N3O2) . 

Reference Example 31: Preparation of 4-[{(N- 

(Benzyloxycarbonyl ) glycyl ) sunino )]iiethyl ] - 1 - ( ter t*-buto3cycarbonyl ) piperidine . 

A solution of 4- (aminoraethyl) -1- (ter t-butoxycarbonyl) piperidine (3.54 
10 g, 16.5 mmol) in CH2CI2 (80 mL) was treated with Et3N (2.8 mL, 20 imnol), 

(benzyloxycarbonyl) glycine (3.77 g, 18 mmol), EDCI (3.45 g, 18,>^ol) and HOBt 
(2.43f:g, 18 mmol) . After the reaction mixture was stirred at rpom ten^erature 
for 15 h, 2 N aqueous NaOH solution (100 mL) was added. The organic layer was 
separated, and the aqueous layer was extracted with dichlorome thane (100 mL x 
15 3) . The combined organic layers were dried over anhydrous sodium sulfate, 
filtered, and concentrated. Column chromatography (Si02, ethyl acetate) af- 
forded the desired A- [ { {N- (Benzyloxycarbonyl) glycyl) amino} methyl] -1- ( tert- 
butoxycarbonyl) piperidine (6.27 g, 94%) as an amorphous solid. 

20 Referencse Exanple 32: Preparation of 4-{ (Glycylaminolnethyl)-!- 

( tart-butoxycarbonyl ) piperidine . 

A solution of 4-[{{N- (benzyloxycarbonyl) glycyl) amino) methyl] -1- 
{ tert-butoxycarbonyl) piperidine (6.26 g, 15.4 mmol) in methanol (100 mL) was 
hydrogenated at 1 atm in the presence of 5% palladium on charcoal (620 mg) at 
25 room ten^erature for 7 h. The catalyst was removed by filtration through Celite 
and the combined filtrate was concentrated to afford 4- 
{ (glycylamino}methyl)-l-" ( tert-butoxycarbonyl)piperidine (3.84 g, 92%) as a 
solid. 

30 Reference Example 33: Preparation of 4- [( (29^ (2-Amino-5- 

chlorobenzoyl ) glycyl ) amino )methyl ] -1- ( tert-butoxycarbonyl ) piperidine . 

A solution of 4- { (glycylamino} methyl ) -1- ( tert- 

butoxycarbonyl) piperidine (1.33 g, 4.90 mmol) in CH2CI2 (25 mL) was treated with 
EtsN (0.75 mL, 5.4 mmol), 2-amino-5-chlorobenzoic acid (840 mg, 4.9 mmol), EDCI 
35 (940 mg, 4.9 mmol) and HOBt (660 mg, 4.9 mmol) . After the reaction mixture was 
stirred at room teznperature for 3 h, 2 N aqueous NaOH solution (20 mL) was added. 
The organic layer was separated, and the aqueous layer was extracted with 
dichlorome thane (20 mL x 3) . The combined organic layers were dried over 
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anhydrous sodium sulfate, filtered, and concentrated. Column chromatography 
(Si02, ethyl acetate) afforded the desired 4- [ { (2-amino-5- 
chlorobenzoyl) glycyl ) amino} methyl] -1- ( tert-butoxycarbonyl) piper idine ( 1 . 63 g, 
78%) as a solid. 

5 

Reference Eacaiqple 34: Preparation of 4- [{(V- (2-Amino-5- 
dhlorobenzoyl) glyeyl) amino )iDethyl]piperidine. 

To a solution of 4- [ { (JV- (2-amino-5- 

chlorobenzoyl) glycyl) amino} methyl] -1- { tert-butoxycarbonyl) piperidine (1. 63 g, 

10 3.84 mmol) in methanol (20 mL) was added 4 N HCl in dioxane (9.5 mL) . The solution 
was stirred at room temperature for 6 h. The reaction mixture was concentrated 
and 2 N aqueous Nett^^H solution (20 mL) was added. The mixture was extracted wl^zh 
dichloromethane (20 mL x 3) , and the combined extracts were dried over sodium 
sulfate, filtered and concentrated to give 4- [ ( (JF- (2-amino-5- 

15 chlorobenzoyl) glycyl) amino} methyl Ipiperidine (1.19 g, 95%): NMR {CDCI3, 270 
MHz) <y 1.10-1.76 (m, 4 H) , 2.55 (td, J = 2.4 and 12.2 Hz, 2 H) , 3.00-3.10 (m, 
2 H), 3.17 (t, J = 6.2 Hz, 2 H) , 3.48 (s, 2 H) , 4.03 (d, J = 4.9 Hz, 2 H) , 5.50 
(br. s, 2 H), 6.11-6.23 (m, 1 H) , 6.60 (d, J = 8.8 Hz, 1 H) , 6.85-7.02 (ra, 1 
H), 7.15 (dd, J = 2.7 and 8.8 Hz, 1 H) , 7.38 (d, J = 2.4 Hz, 1 H) ; ESI/MS m/e 

20 325.2 (C15H21CIN4O2) . 

4- [ { (N- (2-Amino-5-bromobenzoyl) glycyl) amino 1 methyl] piper idine was 
also synthesized pursuant to methods of Reference Examples 32 and 33 using the 
corresponding reactant: 951 mg, 64% (2 steps) .ESI /MS m/e 369,2 (C15H21BN4O2) . 

25 

Exaaple 1735 : Preparation of 4- [ { (K- (2- < tert-Butojcyearbonylamino) - 
4 , 5-di£liiorG39enzoyl) glycyl) amino tmathyl] -1- (4-chlorobenzyl) piperidine . 

A solution of 1- (4-chlorobenzyl) -4- { (glycylamino) methyl Ipiperidine 
dihydrochloride (738 mg, 2 mmol) in CH2CI2 (20 mL) was treated with Et^N (1.1 

30 mL, 8mmol), 2- ( ter t-butoxycarbonylamino) -4, 5-difluorobenzoic acid (607 mg, 2.2 
mmol), EDCI (422 mg, 2.2 mmol) and HOBt (337 mg, 2.2 mmol) . After the reaction 
mixture was stirred at room temperature for 14 h, 0.6 N aqueous NaOH solution 
(50 mL) was added, and the mixture was extracted with dichloromethane (3 times) . 
The combined organic layers were dried over anhydrous sodium sulfate, filtered, 

35 and concentrated. Column chromatography (SiOa, ethyl acetate then ethyl ace- 
tate/methanol = 92/8) afforded the desired 4- [ { (IH (2- ( tert- 
butoxycarbonylamino) -4, 5-difluorobenzoyl) glycyl) amino) methyl] -1- (4- 
chlorobenzyl) piperidine (1.01 g, 92%): ESI/MS m/e 551. 3 (M*+H, C27H33CIF2N4O4) . 
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4- [ { (N- (2- ( tert-butoxycarbonylamino) -5- 
trifluoromethylbenzoyl)glycyl) amino} me thyll-l--(4-chloroben2yl)piperidine 
was also prepared pursuant to the above method using the corresponding reactant: 
5 3.03 g, 82%; ESI/MS m/e 583.2 (M*+H, C2eH34ClF3N404) . 

Reference Exanple 35 : Preparation of 4- [ { (N- (2-Amino-r5- 
triflttoromethylbenzoyDglycyl) amino) methyl Ipiperidine. 

A suspension of 1- {4-chlorobenzyl) -4- [ { (N- (2-amino-5- 

10 trifluoromethylbenzoyl)glycyl)amino)methyllpiperidine (447 mg, 0,93 mmol) and 

Pd{0H)2 (60 mg^ 0-23 nrmol) in 5% HCC'zH/methanol (10 mL) was stirred at 50 'C for ..-v, 
14 h. The Pd catalyst was filtersid off through Celite, and the filtrate was v;gj 
concentrated. To the residue was added IN aqueous NaOH solution (15 mL) and 
the mixture was extracted with ethyl acetate (30 mL x 3) . The. combined extracts 
15 were dried over anhydrous sodium sulfate, filtered, and concentrated. Column 
chromatography {SiOz, AcOEt/MeOH/EtaN = 70/25/5) gave 4- [ { (N- (2-amino-5- 
trifluoromethylbenzoyl)glycyl) amino)methyl]piperidine (284 mg, 86%): ESI/MS 
m/e 359.0 (M*+H, C16H21F3N4O2) . 

20 4-[{ (N- (2-Amino-4, 5-difluorobenzoyl)glycyl) amino) methyl ]piperidine, 

4- [ {N- (2- ( ter t-Butoxycarbonylamino) -5- 

trif luoromethoxybenzoyl j glycyl } aminomethyl) piperidine, 4 - [ { ( W- (2- ( tert- 

butoxycarbonylamino) -4, 5-difluorobenzoyl) glycyl) amino} methyl Ipiperidine, 
and 4- [ { {N- (2- ( tert-butoxycarbonylamino) -5- 

25 t ri f luoromethylbenzoyl ) glycyl ) amino ) methyl ] piperidine were also prepared 
pursuant to the above method using the corresponding reactant, respectively. 

4- [ { (N- (2-amiho-4, 5-difluorobenzoyl) glycyl) amino) methyl] piperidine: 
564 mg, 89%; ESI/MS m/e 327.2 (M*+H, CisHzoFzNaO?) . 
4- [ {N- (2- ( tert-Butoxycarbonylamino) ~5- 

30 trifluoromethoxybenzoyl) glycyl jaminomethyl Ipiperidine: quant; NMR (CDCI3, 
400 MHz) <^ 1.10-1.25 (m, 2 H) , 1.45-1.73 (m, 3 H) , 1.51 (s, 9 H) , 2.53-2.64 (m, 
2 H), 3.04-3.13 (m, 2 H) , 3.22 (t, J = 6.3 Hz, 2 H) , 4.09 (d, J = 4.6 Hz, 2 H) , 
5.91 (br. s, 1 H), 7.08 (br. s., 1 H) , 7.32 (d, J = 9.0 Hz, 1 H) , 7.38 (s, 1 
H), 8.43 (d, J = 9.0 Hz, 1 H) . 

35 4- [ { ( (2- ( tert-butoxycarbonylamino) -4 , 5- 

difluorobenzoyl)glycyl)amino}methyl]piperidine: 310 mg, 40%; ESI/MS m/e 427. 3 

(M*+H, C2oH2aF2N404) . 

4- 1 { (JV- (2- { tert-butoxycarbonylamino) -5- 
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trifluoroiaethylbenzoyl)glycyl)aiiiinolmethyl]piper4.dine: 1.35 g, 57%; ESI/MS 
m/e 459.3 (K*+H, C21H29F3N4O4) . 

Exanple 1736: Preparation o£ 4-[{ir-(2-Aiiiino-5- 

5 dhlorobenzoyl) glycol )aiiiinoiinethyl] -1- {4-ethox3^aenzyl)piperidine (Conpoiind No. 
1429) and 1- (4-Ethoxybenzyl) -4-- 1 {N- (2- (4-ethoxybenzyl) amino-5- 

ehlorobenzoyl)glycyl)aiiiinoiBethyl]piperidine (Compound No. 1433). 

Sodium cyanoborohydride (140 mmol) in methanol (0.4 mL) was added to a 
mixture of 4- [ {W- (2-amino-5-chloroben2oyl) glycyl) aminomethyDpiperidine (0.10 
10 mmol), 4-ethoxyben2aldehyde (0.10 mmol), acetic acid (0.050 mL), and methanol 
(1.6 mL) . The reaction mixture was stiarred at 60 for 14 h. The reaction 
mixture was loaded onto Varian™ SCX column and washed with CHaOH (20 mL) . Product 
was eluted using 2 N NH3 in CH3OH (6 mL) and concentrated. Preparative TLC (Si02, 
AcOEt/CH30H 5 : D afforded 4- [ {N- (2-amino-5- 

15 chlorobenzoyl)glycyl}aminomethyl)-l-(4-ethoxyben2yl)piperidine (Conqaound No. 
1429) and 1- (4-ethoxybenzyl) -4- [ { JV- (2- (4-ethoxybenzyl) amino-5- 

chloroben2oyl)glycyl}aIninomethyl)piperidine (Compound No. 1433). 

Compound No. 1429: 4.5 mg, 20%: The purity was determined by RPLC/MS 
(95%); ESI/MS m/e 459.2 (M^H, C24H3iClN403) . 
20 Compound No, 1433: 8.4 mg, 28%: The purity was determined by RPLC/MS 

(98%); ESI/MS m/e 593.2 (M*+H, C33H41CIN4O4) . 

Examples 1737-1779. 

The con?)Ounds of this invention were synthesized pursuant to methods of 
25 Example 1736 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 36. 



TaUe 36 





Coii5)ound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Exaiqjle 1737 


1430 


C24 H29 CI N4 04 


473.0 


3.1 


13 


Example' 1738 


1431 


C24 H31 Br N4 03 


505.2 


5.8 


23 


Exan^ile 1739 


1432 


C24 H29 Br N4 04 


517.0 


4.1 


16 


Example 1740 


1434 


C33 H41 Br N4 06 


637.2 


9.7 


30 


Exanple 1741 


1435 


C24 H31 CI N4 02 


443.2 


9.7 


44 


Exan^le 1742 


1436 


C25 H33 CI N4 02 


457.2 


12.5 


55 


Exan^le 1743 


1437 


C25 H33 CI N4 03 


473.2 


9.4 


40 
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1438 


C24 H31 Br N4 02 


489.2 


5.9 


24- 




1439 


C25 H33 Br N4 02 


503.2 


15.2 


61 




1440 


C25 H33 Br N4 03 


519.2 


11.0 


43 




1441 


C23 H29-Br N4 02 S 


507.2 


9.3 


37 






C33 H41 CI N4 02 


561.4 


6.8 


24 






r35 H45 Cl N4 02 


589.4 


9.8 


33 




1444 


r3S H4 5 Cl N4 04 


621.4 


9.4 


30 


Example 1751 




r'^'^ H41 Rr N4 02 


605.2 


6.5 


21 




1 AAfi 


r'\^ H4S Br N4 02 


635 .2 


10.7 


34 


Example i/oo 


T AA1 


r*'^'^ 144'^ Rr N4 04 


665 . 4 


12 . 4 


37 


Elxanqpie 1 /o4 


144 0 


n'i'i Rr N4 n9 <?9 
^01 no / ox n*i 0^ 


64*^ 9 


7 6 


24 


Exan^le 1755 


140 / 


L*^4 xi<3^ ^x no yJA 


4(^ft 9 ■ 


4 5 


20 


Example 1756 


1458 


C^J n^c? Cx n4 U4 


4D1 • ^.-'^ 


^ n 




Example 1757 


1459 


no^ Dx MO 


OMh • U 


D . D 


97 


Exas^le 1758 


1460 


Czo y iJr in4 U4 


n ^ n 


ft n 
0 . u 


"^9 
oz 


Example 1759 


1461 


C^l no / Cl Ub 


3^ / • z 


^ Q 


9n 
zu 


Exanple 176O 


1462 


Col no / Cr W4 OD 


C^A Q 9 
b4o • £. 


0 • u 


1 !7 


Exan^le 1761 


1514 


CZD Hob Cl MO UZ 


AfkC. 9 
4 0 D • Z 


0 • 0 


9*? 
zo 


Example 1762 


1515 


Ci&o n^l' CX N4 U4 




3 . 0 




Example 1763 


151o 


C^D iioD Dx no 




4 9 


16 


Example 1764 


151 / 


r^oo tf 0 Q nv> MA OA 

CZo ox n4 V4 




D.J 


2fi 


Exan^le 1765 


lOio 


r-QT w^T r"l Mil nfi 

UoJ. Mo / \^JL viH. UD 


9 

o? / - z 


4 


1 4 


Excunple 1766 


i5iy 


r'QI W^T R.y- KTA Hfi 

Ool no / jsr IM*4 


fi4 1 9 


«^ . 0 


17 


Example 1767 


±5 /U 


L#'^0 flZi7 ^X IMH 0 


^ D X . U 


9 7 


12 


Example 1768 


15 / 1 


r"! M4 09 <;9 
\^oi no / v<iX 


SQ7 9 


4.9 


16 


Exanple 1769 


Ibol 


n'kl U4Q Rr- 1J4 n9 


w\#0 • ^ 


5 . 5 


17 


£Xcunpie 1 / / u 


looz 


nOtZ H')^ Rr M4 n9 




6. 0 


23 


r- ,, i_.u,|ji 1 — 1 *71'l 

ExampJLe jl / / 1 


103 J 


n^S H4S Rr N4 09 
v^Ow 11 ^w ox v/b 


633.2 


5.0 


16 


£xampj.e ±111. 


1D04 


r9S H'^'^ Rr N4 09 


501 . 0 


6.2 


25 


£xampj.e 1 1 / 0 


lOOO 


C^l H4Q Cl N4 02 


617 . 4 


5,6 


18 


Example 1774 


1656 


C26 H35 Cl N4 02 


471.2 


5.9 


25 


Exan^le 1775 


1657 


C35 H45 Cl N4 02 


589.2 


4.6 


16 


Exaitple 1776 


1658 


C25 H33 Cl N4 02 


457.2 


5.3 


23 


Example 1777 


1785 


C26 H33 F3 N4 02 


491.2 


4.7 


12.8 


Example 1778 


1786 


C25 H29 F3 N4 03 


491.2 


3.7 


10.1 


Example 1779 


1804 


C25 H32 F2 N4 02 


459.2 


3.3. 


9.6 



Escanple 1780: Preparation of 4-[(J^(2-Ai&ino-5- 

trif luoroanethojcs^denzoyl) glycol >aiiiinoiiiethyl] -1- (4-isqproEyylbeiizyl) piperidine 
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(Conpound No. 1903) . 

To a mixture of 4- 1 { J\f- (2- ( text-butoxycarbonylamlno) -5- 
trifluoroinethoxy)benzoylglycyl)aininoinethyllpiperidine (0.050 mmol) , 4- 
isopropylbenzaldehyde (0. 060 nmoX) , NaBHaCN (0. 15 iranol) , and methanol (1.3 mL) 
5 was added acetic acid (0.050 mL) . The reaction mixture was stirred at 60 *C 
for 8 h. The mixture was cooled to room temperature, loaded onto Varian™ SCX 
column, and washed with CH3OH (10 mL) . Product was eluted off using 2 N NH3 in 
CH3OH (5 mL) and concentrated. To the resulting material was added 4 N HCl in 
1,4-dioxane (2 mL) and the solution was stirred overnight at room temperature. 
10 Concentration and preparative TLC gave 4- [ {AH (2-ami^o-5'- 
t rif luoromethoxybenzoyl ) glycyl ) aminomethyl ] - 1- ( 4 -isopropylbenzyl ) pip«ridine 
(Compound No. 1903) (6.6 mg, 26%) : The purity was determined by RPLC/i&*: (93%) ; 
ESI/MS m/e 507 (M*+H, C26H33F3N403) . 

15 Eacanples 1781-1783. 

The compounds of this invention were synthesized pursuant to methods of 
Example 1780 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 37. 

20 Table 37 





Compound 
No. 


Molecular Formula 


ESI /MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Example 1781 


1904 


C26 H33 F3 N4 03 


507 


9,6 


37.9 


Example 1782 


1917 


C25 H31 F3 N4 05 


525.2 


1.2 


3.1 


Example 1783 


1918 


C24 H29 F3 N4 04 


495.2 


2.8 


7.5 



Exazqple 1784: Preparation of 4-[(ir-(2-Aiiiino-4,5- 

difluorobenzoyl) glyoyl) aminomethyl] -1- (5-broiiio-2-ethox3^enzyl)pxperidine 
25 (Camapound Mo. 2052) . 

To a mixture of 4- [ {iV- (2- ( tert-butoxycarbonylamino) -4, 5- 
di f luor ©benzoyl) glycyl) aminomethyl Ipiperidine (0.050 ramol)^ 5~bromo-2- 
ethoxybenzaldehyde (0.15 mmol), methanol (1.2 mL) , and acetic acid (0.030 mL) 
was added NaBHaCN (0.25 mmol) in methanol (0.50 mL) . The reaction mixture was 
30 stirred at 50 'C for 13 h. The mixture was cooled to room teirperature, loaded 
onto Varian™ SCX column, and washed with CHaOH (5 mL x 3) . Product was eluted 
off using 2 N NH3 in CH3CH (5 mL) and concentrated. To the resulting material 
were added dichl or ome thane (1 mL) and trifluoroacetic acid (TFA) (0.50 mL) and 
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the solution was stirred at room temperature for 10 min. The reaction mixture 
was concentrated, and the residue was dissolved in methanol, loaded onto Varian™ 
sex column, and washed with CHaOH (5 mL x 2) • Product was eluted off using 2 
N NHa in CH3OH (5 mL) and concentrated. Preparative TLC (Si02, ethyl ace- 
tate/methanol = 10/1) gave 4- [ {itf- {2-amino-4, 5- 

dif luorobenzoyl ) glycyl ) aminomethyl ] -1- ( 5-bromo-2-ethoxybenzyl ) piperidine 
(Con?>ound No. 2052) (1*0.2 mg, 38%) : The purity was determined by RPLC/MS (96%) ; 
ESI/MS m/e 539.2 (M*+H, C24H29BrF2N403) . 

Examples 1785-1792. 

The confounds of this invention were synthesized pursuant to methods ;af 
Example 1784 usiri^; the corresponding reactant respectively. The ESI/MS dc^tva 
and yields are summarized in Table 38* 



Table 38 





Confound 
No- 


Molecular Formula 


ESI/MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Exan^le 1785 


2053 


C30 H34 F2 N4 04 


553.4 


12.7 


46 


Example 1786 


2054 


C27 H30 F2 N4 03 


497.2 


13.7 


55 


Example 1787 


2055 


C23 H28 F2 N4 04 


463.2 


- 10.1 


44 


Example 17 8 8 


2056 


C22 H24 Br F3 N4 02 


515.2 


7.7 


30 


Example 1789 


2057 


C23 H27 Br F2 N4 03 


527.0 


8.6 


33 


Exan^le 1790 


2058 


C24 H30 F2 N4 04 


477.2 


6.4 


27 


Example 1791 


2059 


C28 H30 F2 N4 03 


509.4 


6.7 


26 


Exaii^>le 1792 


2060 


C25 H32 F2 N4 05 


507.2 


7.2 


28 



Example 1793: Preparation of 4-[{ir- (2-Amino-4,5- 

difluoxoibenzoyl) glycyl ) aminomethyl] -1- (3 , 4 -die thoxybenzyl) piperidine 
(Compotind No. 2065) . 

To a mixture of 4- [ {Itf- (2- ( tert-butoxycarbonyl amino) -4, 5- 
dif luorobenzoyl ) glycyl } aminomethyl] piperidine (0 . 050 mmol) , 3,4- 
diethoxybenzaldehyde (0.15 mmol), methanol (1.2 mL), and acetic acid (0.050 mL) 
was added NaBHaCN (0.25 mmol) in methanol (0.50 mL) . The reaction mixture was 
stirred at 50 overnight. The mixture was cooled to room temperature, loaded 
onto Varian™ SCX column, and washed with CH3OH (5 mL x 2) . Product was eluted 
off using 2 N NH3 in CH3OH (5 mL) and concentrated. To the resulting material 
were added dichloromethane (2mL) and phenyl isocyanate (O.lOmL) and the solution 
was stirred at room temperature for 1 h, loaded onto Varian™ SCX column, and 
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washed with CH3OH (5 xnL x 2) . Product was eluted off using 2 N NH3 in CH3OH (5 
mL) and concentrated. The residue was dissolved in methanol (0.25 mL) and 4 
N HCl in dioxane (0.125 mL) was added. The solution was stirred at room 
temperature overnight and concentrated. The residue was dissolved in methanol, 
loaded onto Varian™ SCX column, and washed with CH3OH (5 mL x 2) . Product was 
eluted off using 2 N NH3 in CH3OH (5 mL) and concentrated to afford 4-tli^ 
( 2-amino-4 , 5-di f luorobenzoyl ) glycyl ) aminomethyl ] - 1- ( 3 , 4 - 

diethoxybenzyDpiperidine (Confound No. 2065) (21.2 mg, 84%): The purity was 
determined by RPLC/MS (97%); ESI/MS m/e 505.2 (mVh, C26H34F2N4O4) . 

ExanpXes 1794-1808. 

The compounds of this ^dnvention were synthesized pursuant to methods of 
Exanqple 1793 using the corresponding reactant respectively. The ESI /MS data 
and yields are summarized in Table 39* 



Table 39 





Compound 
No. 


Molecular Formula 


ESI /MS 

m/e 


Yield 
(mg) 


Yield 
(%) 


Example 1794 


2061 


C23 H27 F3 N4 02 


449.2 


12.6 


56 


Example 1795 


2062 


C23 H27 F3 N4 03 


465.2 


19.7 


85 


Example 1796 


2063 


C25 H32 F2 N4 04 


491.2 


19.8 


81 


Exanqple 1797 


2064 


C22 H24 Br F3 N4 02 


515.2 


17.5 


68 


Example 1798 


2066 


C29 H32 F2 N4 03 


523.2 


18.0 


69 


Example 1799 


2067 


C26.H34 F2 N4 02 


473.2 


21.9 


93 


Example 1800 


2068 


C22 H24 CI F3 N4 02 


469.2 


11.2 


48 


Example 1801 


2069 


024 H30 F2 N4 03 


461.4 


20.2 


88 


Exan^le 1802 


2070 


C23 H27 Br F2 N4 03 


527.2 


17.7 


67 


Exaii?>le 1803 


2071 


C24 H30 F2 N4 04 


477.2 


10.9 


46 


Exanple 1804 


2072 


025 H32 F2 N4 03 


475.2 


19.3 


81 


Example 1805 


2073 


C29 H32 F2 N4 03 


523.2 


22.8 


87 


Example 1806 


2074 


C29 H32 F2 N4 04 


539.2 


22.5 


84 


Exair^le 1807 


2075 


C23 H27 F3 N4 03 


465.2 


14.9 


64 


Example 1808 


2076 


C22 H24 F4 N4 02 


453.2 


21.9 


97 



Exaaople 1809: Preparation of 4- [{N- (2 -Amino- 4,5- 

difluorotbenzoyl) glycyl) aminomethyl] -1- (2-hydroxy-3-methylbenzyl)piperidine 
(Compound No. 2106). 

To a mixture of 4- [ (N- (2- ( tert-butoxycarbonylamino) -4 , 5- 
difluorobenzoyl) glycyl} aminomethyl Ipiperidine (0.050 mmol) , 2-hydroxy-3- 
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methylbenzaldehyde (0.25 mmol), methanol (1.0 mL) and acetic acid (0-040 mL) 
was added NaBHaCN (0.40 xnmol) in methanol (0.50 mL) . The reaction mixture was 
stirred at 50. *C overnight. The mixture was cooled to room temperature, loaded 
onto Varian™ SCX column, and washed with CH3OH (5 mL x 2) . Product was eluted 
5 off using 2 N NH3 in CH^OH (5 mL) and concentrated. The resulting material was 
dissolved into ethyl acetate/methanol = 5:1 (ImL) , loaded onto Varian™ Si colximn, 
eluted off using ethyl acetate/methanol = 5:1 (5 mL) , and concentrated. The 
residue was dissolved in methanol (2 mL) and 4 N HCl in dioxane (0.50 mL) was 
added. The solution was stirred at room temperature overnight and concentrated. 

10 The residue was dissolved in methanol, loaded onto Varian™ SCX column, and washed 
with CH3OH (5 mL X 2) . Product was eluted of f . using 2 N NH3 in CH3OH (5 mL) and 
concentrated. Preparative TLC />^ri*f forded 4- [ {JV- (2-amino-4,5- 

dif luorobenzoyl ) glycyl ) aminomethyl] -1- (2-hydroxy-3-methylbenzyl ) piperidine 
(Confound No. 2106): The purity was determined by RPLC/MS (97%); ESI/MS m/e 

15 447.0 (M*+H, C23H2flF2N403) . 

Examples 1810-1823. 

The compounds of this invention were synthesized pursuant to methods of 
Exan^le 1809 using the corresponding reactant respectively. The ESI/MS data 
20 and yields are summarized in Table 40. 



Table 40 





Compound 
No. 


Molecular Formula 


ESI/MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Example 1810 


2077 


C22 H25 CI F2 N4 03 


467.2 


3.7 


16 


Example 1811 


2078 


C24 H30 F2 N4 04 


477.2 


1.9 


8 


Exanple 1812 


2079 


C30 H34 F2 N4 04 


553.4 


4.8 


17 . 


Example 1813 


2080 


C22 H25 CI F2 N4 03 


467.2 


13.5 


58 


Example 1814 


2081 


C22 H25 CI F2 N4 03 


467.2 


13.8 


59 


Example 1815 


2082 


C23 H28 F2 N4 04 


463.2 


9.6 


42 


Example 1816 


2105 


C23 H28 F2 N4 04 


463.2 


ND 


ND 


Exan^le 1817 


2106 


C23 H28 F2 N4 03 


447.0 


ND 


ND 


Example 1818 


2107 


C20 H23 Br F2 N4 02 S 


503.1 


ND 


ND 


Example 1819 


2108 


C25 H28 F2 N4 02 S 


487.2 


ND 


ND 


Example 1820 


2109 


C20 H23 Br F2 N4 03 


487.0 


ND 


ND 


Example 1821 


2110 


C22 H28 F2 N4 03 


435.1 


ND 


ND 


Example 1822 


2111 


C22 H24 CI F3 N4 02 


469.0 


ND 


ND 


Example 1823 


2112 


C24 H29 Br F2 N4 04 


557.0 


ND 


ND 



ND: Not determined. 
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Exanple 1824: Pr^aration of 4- [{H-(2-Amin6-4,5- 

dif luoroibenzoyl) glycyl>amin0methyll -1- (3-aminp-4-inethylbenzyl)pipexidine 
(Conipoiind Ho. 2114) . 

5 To a mixture of 4- [ { W- (2- ( tert-butoxycarbonylamino) -4, 5- 

difluorobenzoyl)glycyl)aininomethyl]piperidine (0.050 mmol) , 4-methyl-3- 
nitrobenzaldehyde (0.25 mmol), methanol (1.2 mL) , and acetic acid (0.050 mL) 
was added NaBHaCN (0.50 mmol) in methanol (1.0 mL) . The reaction mixture was 
stirred at 50 ''C overnight. The mixture was cooled to room teit5)erature, loaded 

10 onto Varian*^ SCX colvmm, and washed with CH3OH (5 mL x 2) . Product was eluted 
off using 2 N NH3 in CH3OH (5 mL) and concentrated. The resulting material was 
dissolved into ethyl acetate /methanol = 2/1 (2 ml/) , loaded onto Varian™Si coltimn, 
eluted off using ethyl acetate/methanol = 2/1. (6 mL) , and concentrated. The 
residue was dissolved in methanol (1 mL) and 4 N HCl in dioxane (0.50 mL) was 

15 added. The solution was stirred at room temperature overnight and concentrated. 
The residue was dissolved in methanol ^ loaded onto Varian™ SCX column, washed 
with CH3OH (5 mL X 2) , and eluted off using 2 N NH3 in CH3OH (5 mL) . Concentration 
afforded A-liN- (2-amino-4, S-difluorobenzoyl) glycyl jaminomethyl] -1- (4- 

methyl-3-nit robenzyl ) piperidine . 

20 A mixture of 4- [ (N- (2-amino-4, 5-difluorobenzoyl)glycyl)aminomethyl] - 

1- (4~methyl-3-nitrobenzyl) piperidine prepared above, 5% palladium-activated 
carbon (15 mg), and methanol (2 mL) was stirred under a hydrogen atmosphere at 
room temperature for 4, h. The Pd catalyst was filtered off through Celite and 
the filtrate was concentrated- Preparative TLC (SiOs, ethyl acetate/MeOH = 3/1) 

25 gave 4- [ {1^ (2-amino-4, 5-difluorobenzoyl) glycyl )aminomethyl] -1- (3-amino-4- 
methylbenzyl) piperidine (Compound No. 2114) (2.9 mg, 13%): The purity was 
determined by RPLC/MS (100%); ESI/MS m/e 446.1 (M*+H, C23H2PF2N5O2) . 

Exanple 1B25: Preparation of 4-[(N- (2-Amino-4,5- 

30 difluorobenzoyl) glycyl) aminomethyll -1- (3-amino-4-methoxybenzyl) piperidine 
(Conqpound No. 2113) . 

The titled confound, 4- [ ( W- (2-amino-4, 5- 

difluorobenzoyl ) glycyl) aminomethyll -1- (3-amino-4-methoxybenzyl) piperidine 
(Coic?>ound No. 2113), was synthesized pursuant to methods of Example 1824 using 
35 the corresponding reactant: 4.6 mg, 20% yield; ESI/MS m/e 462.2 (M*+H, 
C23H29F2N5O3 ) . 



Exanple 1826: Preparation of 1- (3-Amino-4-hydrojQ^>enzyl) -4- [{K- (2 
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( tert-butoatycaxbonylamino) -4,5- 

dif luoxobenzoyl ) glycyl ) aninomethyl] piperidine • 

To a mixture of 4- [ (N- (2- { tert-butoxycarbonylamino) -4, 5- 
difluorobenzoyl) glycyl )aminomethyl] piperidine (0,35 mmol) , 4-hydroxy-3- 
5 nitrobenzaldehyde (1.22 mmol), methanol (3.8 mL) , and acetic acid (0.175 mL) 
was added NaBHaCN (1.58 mmol) in methanol (3.2 mL) . The reaction mixture was 
stirred at 50 overnight. The mixture was cooled to room temperature, loaded 
onto Varian™ sex column, and washed with CH3OH. Product was eluted off using 
2 N NH3 in CH3OH and concentrated. The resulting material was dissolved into 

10 ethyl acetate/methanol = 5/1, loaded onto Varian™ Si colxann, eluted off using 
ethyl ^acetate/methanol = 5/1 (10 mL) , and concentrated to give 4-[(/^(2- 
( tert- butoxycarbonylamino) -4, 5-dif luorobenzoyl) glycyl } aminomefhyll -1- (4- 
hydroxy-3-nitrobenzyl) piperidine (175 mg, 87%). 

A mixture of 4- [ {W- (2- ( ter t-butoxycarbonylamino) -4, 5- 

15 difluorobenzoyl) glycyl )aminomethyl]-l- (4-hydroxy-3-nitrobenzyl) piperidine 

prepared above, 10% palladium-activated carbon (45 mg) , and methanol (5 mL) was 
stirred under a hydrogen atmosphere at room temperature for 2 h. The Pd catalyst 
was filtered off and the filtrate was concentrated to afford 1- (3-amino-4- 
hydroxybenzyl) -4- [ { JV- (2- ( ter t-butoxycarbonylamino) -4,5- 

20 difluorobenzoyl) glycyl laminomethyll piperidine (100 mg, 60%). 

Example 1827: Preparation of 4- [{N- (2-Amino-4 ,5- 

di£l^lor6benzoyl)glycyl)aIDinG(lnethyl] -1- (3-a]iiino-4-hydrox3^9enzyl)piperld±ne 
(Conpoimd No. 2141) • 

25 To a solution of 1- (3-amino-4-hydroxybenzyl) -4- [ {IV- (2- ( tert- 

butoxycarbonylamino) -4 , 5-dif luorobenzoyl ) glycyl ) aminomethyl] piperidine 

(20.0 mg, 0.035 mmol) in methanol (1 mL) was added 4 N HCl in dioxane (0.50 mL) 
and the solution was stirred at room teit^erature overnight. After the solution 
was concentrated, the residue was dissolved in methanol, loaded onto Varian™ 
30 sex colximn, washed with CH3OH (5 mL x 2), and eluted off using 2 N NH3 in CH3OH 

(5 mL) . Concentration afforded 4- [ {W- (2-amino-4 , 5- 

dif luorobenzoyl) glycyl ) aminomethyl 1 -1- (3-amino-4-hydroxybenzyl) piperidine 

(Compound No. 2141) (17.6mg, quant.): The purity was determined by RPLC/MS (85%); 
ESI/MS m/e 448.3 (M*+H, C22H27F2N5O3) . 

35 

Examples 1828-3.831. 

The compounds of this invention were synthesized pursuant to methods of 
Exan^les 1826 and 1827 using the corresponding reactants respectively. 
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Preparative TLC (SiOz) , if needed, afforded the desired material. The ESI/MS 
data and yields of last step are sutnmarized in Table 41. 

Table 41 

5 





Coinpound 
No. 


Molecular Formula 


ESI /MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Example 1828 


2140 


C23 H27 F2 N5 04 


476.3 


6.7 


28.4 


Exair?)le 1829 


2144 


C24 H30 F3 N5 03 


494.2 


18.7 


82.0 


Example 1830 


2145 


C23 H28 F3 N5 03 


480.3 


19.8 


63.7 


Example 1831 


2146 


C24 H28 F3 N5 04 


508.3 


13.5 


81.7 



Exanple 1832r^Pxeparation of 1- <3-Amiiio-4-ohlorobenzyl) -4- HH- (2- (ter& 
lmtoxycsaad»onylamino) -4,5-di£luorobenzoyl)glyoyl)aminoiiiethyl]piperxdxiie. 

To a mixture of 4- [ ( iV- (2- ( ter t-butoxycarbonylamino) -A, 5- 

10 difluoroben2oyl)glycyl}aminomethyl]piperidine (0.14 mmol) , 4-chloro-3- 
nitrobenzaldehyde (0.50 mmol), methanol (1.5 mL) , and acetic acid (0.070 mL) 
was added NaBHsCN (0.63 mmol) in methanol (1.3 mL) . The reaction mixture was 
stirred at 50 *C overnight. The mixture was cooled to room teit^erature, loaded 
onto Varian™ sex column, and washed with CH3OH. Product was eluted off using 

15 2 N NH3 in CH3OH and concentrated. The resulting material was dissolved into 
ethyl acetate/methanol = 5/1, loaded onto Varian™ Si column, eluted off using 
ethyl acetate/methanol = 5/1 (6 mL) , and concentrated to give 4-({J7-(i2- 
( tert-butoxycarbonylamino) -4, 5-dif luorobenzoyl) glycyl) aminomethyl] -1- (4- 
chloro-3-nitrobenzyl)piperidine (44 mg, 53%): ESI/MS m/e 596.3 (M*+H) . 

20 A mixture of 4- [ (Jf- (2- { tert-butoxycarbonylamino) -4, 5- 

dif luorobenzoyl) glycyl) aminomethyl] -1- (4-chloro-3-nitrobenzyl)piperidine 
(121 mg, 0.20 mmol), 10% palladium- activated carbon (85 mg) , ethyl acetate (10 
mL), and methanol (1 mL) was stirred under a hydrogen atmosphere at room 
ten?>erature for 19 h. The Pd catalyst was filtered off and the filtrate was 

25 concentrated to afford 1- (3-amino-4-chlorobenzyl) -4- [ (2- ( tert- 
butoxycarbonylamino ) -4 , 5-di f luorobenzoyl ) glycyl ) aminomethyl ) piperidine ( 7 8 
mg, 68%). 

Exanple 1B33: Pxeparation of l-(3-Aiiiino-4-chlorobenzyl) -4- [iir-(2- 
30 a]Bino-4,5*difluorobenzoyl)glyoyl)a]ninoinethyl]piperidine (Conpound No. 2142). 

The titled compound, 1- (3-amino-4-chlorobenzyl) -4- [ (JV- (2-amino-4, 5- 
difluorobenzoyl) glycyl) aminomethyl] piperidine (Confound No. 2142) was 
synthesized pursuant to method of Exair?>le 1832 using the corresponding reactant: 
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13.7 mg, 98%); The purity was determined by RPLC/MS ^83%); ESI /MS m/e 466.2 (M*+H, 
C22H26CIF2N5O2) . 

Eacanple 1834: Pzepacation of l-(3-Aeetyla]nino-4-hydroxyfoenzyl) -4- 
5 [ I (2-amino-4 , 5-di£luoxdbenzoyl) glyoyl laninomethyl] pxpexxdine (Canpound Ho . 
2148) . 

To a mixture of 1- (3-amin6-4-hydroxybenzyl) -4- [ {iV- (2- ( tert- 
butoxycarbonyl amino) -4 , 5~dif luorobenzoyl) glycyl ) aminomethyl ] piperidine (27 
mg, 0.049 mmol), (piperidinomethyl) polystyrene (2.7 mraol/g, 60 mg, 0.15 mmol) 

10 and dichloromethane (2 mL) was added acetic anhydride (0.12 mmol) in di- 
chloromethane (0.12 mL) i The reaction mixture was stirred at room temperature 
for 3 h. The mixture WJ?a loaded onto Varian™SCX column, and washed with CH3OH. 
Product was eluted of f using 2 N NH3 in CH3OH and concentrated to give l-(3- 
acetylamino-4-hydroxybenzyl) -4- [ { JV- (2- ( tert-butoxycarbonylamino) -4,5- 

15 difluorobenzoyl)glycyl)aminomethyl]piperidine (30 mg, quant.): ESI/MS m/e 
590 .4 (M*+H, C29H37F2N5O6) . 

To a solution of 1- (3-acetylamino-4-hydroxybenzyl) -4- [ (iV- (2- ( tert- 
butoxycarbonylamino) -4 , 5-dif luor ©benzoyl ) glycyl ) aminomethyl] piperidine ob- 
tained above in methanol (1 mL) was added 4 N HCl in dioxane (0.50 mL) and the 

20 Solution was stirred at room temperature overnight. After the solution was 
concentrated, the residue was dissolved in methanol, loaded onto Varian™ SCX 
column, washed with CH3OH (5 mL x 2), and eluted off using 2 N NH3 in CH3OH (5 
mL) . Concentration and preparative TLC {Si02, AcOEt/MeOH = 3:2) afforded 1- 
(3-acetylamino-4-hydroxybenzyl) -4- [ {N- (2-amino-4, 5- 

25 difluorobenzoyl) glycyl) aminomethyl] piperidine (Compound No. 2148) (2.3 mg, 
9.2%): The purity was determined by RPLC/MS (98%); ESI/MS m/e 490.3 (M*+H, 
C24H29F2N5O4) . 

Exanples 1835-1839. 

30 The confounds of this invention were synthesized pursuant to methods of 

Examples 1826 and 1834 using the corresponding reactants respectively. The 
ESI/MS data and yields are summarized in Table 42. 



35 

Table 42 
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Compound 
No. 


Molecular Formula 


ESI /MS 
• m/e 


Yield 
(mg) 


Yield 


Exanqple 1835 


2143 


C25 H29 F2 N5 05 


518.3 


4.8 


45 


Exan^le 1836 


2147 


C25 H31 F2 N5 04 


504.3 


3.0 


23 


Example 1837 


2154 


C26 H32 F3 N5 04 


536.4 


4.1 


66 


Example 1838 


2155 


C25 H30 F3 N5 04 


522.3 


5.5 


71 


Example 1839 


2156 


C26 H30 F3 N5 05 


550.3 


7.0 


78 



Exanple 1840: Prei>aration of 4- [{K- (2-AiDino-4,5- 

difXuorobenzoyl) glycyl )aminomethyl] -1- (3-inethylamino-4- 
hydrox^>enzyl)piperidine <CaiBpo\md No. 2160) . 

5 To a mixture of 4- [ {AV |2- ( tert-butoxycarbonylamino) -4, 5- 

dif luorobenzoyl) glycyl ) aminomethyl J -1- (.3:"amino-4-hydroxybenzyl) piperidine 
(20.4 mg, 0.037 ramol) , 37% HCHO solution (3.0 mg, 0.037 mmol) , acetic acid (0.10 
mL) and methanol (1.3 mL) was added NaBHaCN (7.0 mg) in methanol (0.2 mL) . The 
reaction mixture was stirred at 60 *C overnight. The mixture was cooled to room 

10 ten5>erature, loaded onto Varian™ SCX column, and washed with CH3OH (5 mL x 2) . 
Product was eluted off using 2 N NH3 in CH3OH (8 mL) and concentrated to give 
4- [ (W- (2- ( tert-butoxycarbonyl amino) -4,5- 
dif luorobenzoyl) glycyl } aminomethyl] -1- (3-methylamino-4- 
hydroxybenzyl ) piperidine . 

15 To a solution of 4- [ (W- (2- ( tert-butoxycarbonylamino)-4, 5- 

dif luorobenzoyl) glycyl } aminomethyl] -1- (3-methylamino-4- 

hydroxybenzyl) piperidine obtained above in methanol (1. 0 mL) was added 4 N HCl 
in dioxane (1.0 mL) and the solution was stirred at ro'om tenqperature for 3 h. 
After the solution was concentrated, the residue was dissolved in methanol (1 
20 mL), loaded onto Varian™ SCX column, washed with CH3OH (5 mL x 2), and eluted 
off using 2 N NH3 in CH3OH (8 mL) . Concentration and preparative TLC (SiOo) 
afforded 4- ( ( JV^ (2-amino-4 , 5-dif luorobenzoyl ) glycyl ) aminomethyl] -1- ( 3- 

methylamino-4-hydroxybenzyl) piperidine (Conpound No, 2160) (3.4 mg, 20%): The 
purity was determined by RPLC/MS (96%); ESI/MS m/e 462.4 (M*+H, C23H29F2N5O3) . 

25 

Exaaples 1841-1844. 

The compounds of this invention were synthesized pursuant to methods of 
Exait?>les 1826 and 1840 using the corresponding reactants respectively. The 
ESI/MS data and yields are summarized in Table 43. 

30 

Table 43 
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Compound 
No. 


Molecular Formula 


ESI /MS 
m/e 


Yield 
(mg) 


Yield 
(%) 


Example 1841 


2159 


C24 H31 F2 N5 03 


476.3 


7.6 


48 


Exan^le 1842 


2161 


C23 H28 CI F2 N5 02 


480.3 


7.3 


45 


Example 1843 


2162 


C25 H32 F3 N5 03 


508.4 


6.0 


24 


Exan^le 1844 


2163 


C24 H30 F3 N5 03 


494.3 


4.3 


15 



Exan^le 1845: Preparation of 4- I{N- (2-Amino-4 ,5- 

dif luorobenzoyl) glycyl )ainiiiomethyl] -1- (benzo [c] £urazan-5-yl) piperidine 
(Cosnpound Mo. 2130) . 

5 A mixture of 4- 1 (2- ( tert-butoxycarbonylamino) -4,5- 

- difluorobenzoyl) glycyl laminomethyl] piperidine |0;.050 mmol), 5- 

(bromomethyl) benzo [c] furazan (0.75 iranol) , (piperidinomethyl) polystyrene 
(2.6-2.8 mmol/g, *60 mg, 0.15 ramol) , methanol (0.2 mL) / acetonitrile (1.0 mL), 
and chloroform (0.50 mL) was stirred at 50 "C overnight. The mixture was cooled 

10 to room temperature, loaded onto Varian™ SCX column, and washed with CH3OH (5 
mL X 2) . Product was eluted off using 2 N NH3 in CH3OH (5 mL) and concentrated. 
To the resulting material were added chloroform {1.5 mL) and phenyl isocyanate 
(0.075 mL) and the solution was stirred at room temperature for 1 h, loaded onto 
Varian*^ SCX column, and washed with CH5OH (5 mL x 2) . Product was eluted off 

15 using 2 N NH3 in CH3OH (5 mL) and concentrated. The residue was dissolved in 
methanol (1 mL) and 4 N HCl in dioxane (0.50 mL) was added. The solution was 
stirred at room temperature overnight and concentrated. The residue was 
' dissolved in methanol, loaded onto Varian™ SCX column, washed with CH3OH (5 mL 
x 2) , and eluted off using 2 N NH3 in CH3OH (5 mL) . Concentration and preparative 

20 TLC (Si02, ethyl acetate/MeOH = 5/1) afforded 4- [ (N- (2-amino-4, 5- 
dif luorobenzoyl) glycyl ) aminomethyl] -1- (benzo [ c] f urazan- 5- yl) piperidine 
(CQit?>ound No. 2130) (3.6 mg, 16%) : The purity was determined by RPLC/MS (87%) ; 
ESI/MS m/e 459.3 (M*+H, C22H24F2N6O3) . 

25 Exanple 1846: Preparation of 4- ({N- (2-Arnino-4 ,5- 

difluorobenzoyl) glycyl) aminomethyl] -1- (3 , 5-diinethylisoxazol"-4-yl) piperidine 

(Conpound Ho. 2131) . 

The titled compound, 4- [ {W- (2-amino-4, 5- 

dif luorobenzoyl) glycyl } aminomethyl] -1- (3, 5-dimethylisoxazol-4-yl) piperidine 
30 (Conpound No. 2131) , was synthesized pursuant to methods of Exan^le 1845 using 

the corresponding reactant: 3.8 mg, 18% yield; ESI/MS m/e 436.2 (M*+H, 

C2lH27F2N503) . 
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Eatanple 1847: Preparation of 4- [{V- (2-Aiiiino-5- 

dhlorobenzoyl) glyoyl ) aminomethyl] -1*- ( 4- 

(trifliaorosnethylthio) benzyl )piperidine (Ccnpoond No. 1616) • 

A mixture of 4- [ { J7- (2-aInino-5- 

chlorobenzoyl) glycyl }aininomethyl] piperidine (16.2 mg, 0.050 mmol), 4- 

(trifluoromethylthio) benzyl bromide (20.3 mg, 0.075 mmol), piperidinomethyl- 
polystyrene (60 rag), acetonitrile (1.0 mL) and chloroform (0.50 mL) was stirred 
at 60 **C for 15 h. The reaction mixture was cooled, loaded onto Varian™ SCX 
column and washed with CH3OH (15 mL) . Product was eluted using 2 N NH3 in CH3OH 

(5 mL) and concentrated to afford . 4- [ (JV- (2-amino-5- 

chlorobenzoyl) glycyl ) aminomethyl ] -1- { 4- 

(trifluoromethylthio) benzyl Ipiperidine (Compound No. 16'!^) (21.9 mg, 85%): The 
purity was determined by RPLC/MS (96%) ; ESI/MS m/e 545.2 (M*+H, C23H26CIF3N4O2S) . 

Exaznple 1848-1868. 

The compound of this invention was synthesized pursuant to methods of 
Example 1847 using the corresponding reactant. Preparative TLC, if needed, 
afforded the desired material. The ESI/MS data and yields are summarized in 
Table 44. 



Table 44 





Coiipound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Exaznple 1848 


1617 


C23 H26 Br F3 N4 02 S 


559.0 


21.0 


75 


Exait?)le 1849 


1777 


C23 H25 C12 F3 N4 02 


517.0 


16.3 


63.0 


Example 1850 


1778 


C24 H29 F3 N4 02 


463.2 


9.5 


41.1 


Example 1851 


1779 


C24 H27 F3 N4 04 


493.2 


12.7 


51.6 


Exaitple 1852 


1780 


C23 H26 Br F3 N4 02 


527.0 


16.4 


62.2 


Example 1853 


1781 


C23 H27 F3 N4 03 


465.2 


10.0 


28.7 


Example 1854 


1782 


C25 H29 F3 N4 02 


475.2 


12.2 


34.3 


Exaxt^le 1855 


1783 


C24 H26 F3 N5 02 


474.2 


17.2 


48.4 


Example 1856 


1784 


C23 H27 F3 N4 02 


449.2 


11.3 


33.6 


Example 1857 


1788 


C25 H31 F3 N4 02 


477.2 


10.0 


42.0 


Example 1858 


1789 


C24 H29 F3 N4 03 


479.2 


10.0 


27.9 


Exan^le 1859 


1792 


C24 H30 F2 N4 02 


445.2 


5.9 


26.5 


Exanple 1860 


1793 


C22 H24 C12 F2 N4 02 


485.2 


9.2 


37-9 


Example 1861 


1794 


C23 H28 F2 N4 02 


431.2 


5.7 


26.5 


Example 1862 


1795 


C23 H26 F2 N4 04 


461.2 


6.0 


26.1 
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1796 


C22 H25 Br F2 N4 02 


497.0 


10.5 


42.4 


Example 1864 


1797 


C22 H26 F2 N4 03 


433.2 


3.5 


16.2 


Example 1865 


1798 


C23 H28 F2 N4 03 


447.2 


5.6 


25.1- 


Exeiinple 1866 


1799 


C24 H28 F2 N4 02 


443.2 


5.5 


24.9 


Example 1867 


1800 


C23 H25 F2 N5 02 


442.2 


9.4 


42.6 


Example 1868 


1801 


C22 H26 F2 N4 02 


417.2 


6.5 


31.2 



Exanple 1869: Preparation of 4-t {N- <2-Amino-5- 

trif luoronethoxj^Dcnzoyl) glycyl )aminoii«thyll -1- (4-brojiiobenzyl)piperi<^ 
(Ccoponnd Mo. 1910) . 

5 A mixture of 4- [ 12- ( tert-butoxycarbonylamino) -5.r 

trifluoromethoxybeiizoyl ) glycyl ) aminomethyl ] piperidine (0.050 mmol ) , igv 
bromobenzyl bromide (0.060 mmol), piperidinomethylpolystyrene (60.mg), 
acetonitrile (0.8 mL) and chloroform (0.5 mL) was stirred at 60 "C for 12 h. 
The reaction mixture was cooled, loaded onto Varian™'SCX column and washed with 

10 50% CHCI3/CH3OH (10 mL) and CH3OH (10 xiiL) . Product was eluted using 2 N NH3 in 
CHsOH (5 mL) and concentrated. To the resulting material was added 4 N HCl in 
1,4-dioxane (2 mL) , and the solution was stirred overnight at room temperature. 
Concentration and preparative TLC afforded 4- [ { JV- (2-amino-5- 
trif luorpmethoxybenzoyl ) glycyl ) aminomethyl] -1- ( 4-bromobenzyl ) piperidine 

15 (Compound No. 1910) (6.5 mg, 24%) : The purity was determined by RPLC/MS (96%) ; 
ESI/MS m/e 545 (M*+H, CaaHzeBrFjN^Oa) . 

Exanples 1870-1873. 

The con5)ounds of this invention were synthesized pursuant to methods of 
20 Example 1869 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 45. 



Table 45 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Exan^le 1870 


1911 


C23 H25 C12 F3 N4 03 


533 


10.6 


39.7 


Example 1871 


1912 


C23 H27 F3 N4 04 


481 


12.5 


52.0 


Example 1872 


1913 


C25 H31 F3 N4 03 


493 


7.5 


30.5 


Exair^le 187 3 


1914 


C24 H29 F3 N4 03 


47? 


11.0 


46.0 



25 

Ewn^le 1874: Preparation of 4-[|W-(2-Jtaiiino-5- 

triflnoronethylbenzoyl) glycyl ) anixMamethyl] -1- (benz [d] imiiiazol-S- 
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yDpiperidine (Cofn^und No. 2186) • 

A mixture of 4- 1 {iff- (2- ( ter t-butoxycarbonylamino ) ~5- 

trif luoromethylbenzoyl ) glycyl ) aminomethyl] piper idine ( 0 . 060 mmol ) , 1- ( tert- 
butoxycarbonyl) -6' (broinomethyl)benz[d] imidazole (15.6 mg, 0.050 mmol), 
5 (piperidinomethyl) polystyrene (86 mg), and acetonit rile (2 mL) was stirred at 
50 for 3 h. After cooling to room temperature, phenyl isocyanate (30 mg) 
was added and the mixture was stirred at room temperature for 1 h, loaded onto 
Varian™ SCX colvimn and washed with CH3OH (5 mL) and CHCI3 (5 mL) . Product was 
eluted using 2 N NH^ in CH3OH (3 mL) and concentrated. 

10 The resulting material was dissolved into methanol (1 mL) , and 4 N HCl 

in dioxane (1 mL) was added. ' The solution was stirred at room temperature 
overnight, loaded onto Variail™ SCX column and washed with CH3OH and di- 
chloromethane . Product was eluted using 2 N NH3 in CH3OH and concentrated. 
Preparative TLC (SiOz, AcOEt/MeOH = 3:1) afforded 4- [ (N- (2-amino-5- 

15 trifluorobenzoyl) glycyl ) aminomethyl] -1- (benz [d] imidazol-5-yl) piperidine 

(Compound No. 2186) (1.9 mg, 7 . 8%) : The purity was determined by RPLC/MS (100%); 
ESI/MS m/e 489.4 (M*+H, C24H27F3N6O2) . 

Exainple 1875: Preparation of 4- [{N- (2-Amxno-4,5- 

20 difluorobenzoyl ) glycyl > aminomethyl ] -1- (benzo [c] thiadlazol -5 -yl ) pipexidlne 
(Cosopotind No. 2184) . 

To a mixture of 5- ( hydroxymethyl) benzo [c] thiadiazole (8.3mg, 0. OSOimnol) , 
(piperidinomethyl) polystyrene (86 mg) , and chloroform (1 mL) was added 
methanesulfonyl chloride (0.0042 mL) and the mixture was stirred at room 

25 ten^serature for 1.5 h. Acetonit rile (1 mL) and 4- [ ( W- (2- ( tert- 
butoxycarbonylamino) -4 , 5-dif luorobenzoyl ) glycyl ) aminomethyl] piperidine 
(0.060 mmol) was added and the reaction mixture was stirred at 50 "C for 3 h. 
After cooling to room temperature, phenyl isocyanate (30 mg) was added, and the 
mixture was stirred at room teirperature for 1 h, loaded onto Varian''^ SCX column 

30 and washed with CH3OH (5 mL) and CHCI3 (5 mL) . Product was eluted using 2 N NH^j 
in CH3OH (3 mL) and concentrated. 

The resulting material was dissolved into dichloromethane (1 mL) , and 
1 M chlorotrimethylsilane and 1 M phenol in dichloromethane (1 mL) was added. 
The solution was stirred at room temperature for 5 h, loaded onto Varian™ SCX 

35 column and washed with CH3OH and dichloromethane. Product was eluted using 2 
N NH3 in CH3OH and concentrated . Preparative TLC (Si02, AcOEt/MeOH = 3:1) afforded 
4- [ {N- (2-amino-4, 5-dif luorobenzoyl) glycyl) aminomethyl] -1- 

(benzoic] thiadiazol-5-yl) piperidine (Coii?>ound No. 2184) (1.3 mg, 5.5%): The 
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purity was determined by RPLC/MS (100%); ESI/MS m/e 475.2 (M*+H, CzzHziFzNeOzS) . 

Bxan^le 1876: Prqparation of 4-[(N- (Z-Amino-S- 

txifluoromethylbenzoyl ) glycyl > aminoma thyl ] -1- (benzo [c] thxaciiazol-S- 
5 yl)piperidine (Conipouiid Mo. 2185) . 

The titled compound, 4- ( { ( 2-amino-5- 

trif luoromethylbenzoyl ) glycyl ) aininoiaethyl] -1- (benzo [ c] thiadiazol-5- 
yDpiperidine (Compound No. 2185) was synthesized pursuant to methods of Example 
1875 using the corresponding reactant: 7.2 mg, 28% yield; ESI/MS m/e 507.4 (M*+H, 
10 C23H25F3N6O2S) . 

Exaxqple 1877: i^zeparatlon o£ 4- [{H- (2-Aiiiino-S- 

tzifluoroanetbylbenzoyl) glyoyl )aminoinethyl] -1- (2-amino-4- 
chloxobenzyDpiperidlne (Conpound Mo. 1919). 

15 A mixture of 4- [ {iV- (2-amino-5- 

trifiuorolnethylbenzoyl) glycyDaminomethyHpiperidine (0.050 mmol) , 4- 
chloro-2-nitrobenzyl chloride (0.050 ramol) , piperidinomethylpolystyrene (60 
mg) , acetonitrile (1.0 mL) and chloroform (0.7 mL) was stirred overnight at 50 
•c. The reaction mixture was cooled^ loaded onto Varian™ SCX column and washed 

20 with 50% CHClj/CHsOH (10 mL) and CH3OH (10 mL) . Product was eluted using 2 N 
NH3 in CH3OH (5 mL) and concentrated. To the resulting material was added ethanol 
(3 mL) and 10% Pd-C (15 mg) , and the mixture was stirred under H2 at room temperature 
for 1.5 h. Filtration, concentration, and preparative TLC afforded 4-[{W- 
(2-amino-5-trif luoromethylbenzoyl ) glycyl ) aminoihethyl] -1- (2-aitdno-4- 

25 chlorobenzyDpiperidine (Confound No. 1919) (5.1 mg, 14%): The purity was 
determined by RPLC/MS (90%) ; ^HNMR (400 MHz, CDCI3) 61.09-1.32 (m, 4 H) , 1.41-1.59 
(m, 1 H), 1.66 (d, J = 12.5 Hz, 2 H) , 1.88 (t, J « 11.5 Hz, 2 H) , 2.82 (d, J 
= 11.5 Hz, 2 H), 3.17 (t, J = 6.5 Hz, 2 H) , 3.42 (s, 2 H) , 4.05 (d, J = 5.5 Hz, 
2 H), 4.85 (br s, 1 H) , 5.92 (br s, 2 H) , 6.25-6.36 (m, 1 H) , 6.55-6.66 (m, 1 

30 H), 6.70 (d, J = 8.5 Hz, 1 H), 6.85 (d, J = 8,5 Hz, 1 H) , 7.26 (s, 1 H) , 7.42 
(d, J = 8.5 Hz, 1 H), 7.68 (s, 1 H) ;ESI/MS m/e 498.2 (M*+H, C23H27CIF3N5O2) . 

Ezanples 1878 and 1879. 

The confounds of this invention were synthesized pursuant to methods of 
35 Exanple 1877 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 46. 

Table 46 
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Confound 
No. 


Molecular Formula 


ES1/M5 m/e 


Yield (mg) 


Yield {%) 


Example 1878 


1920 


C22 H26 CI F2 N5 02 


466.2 




10.0 


Example 1879 


1922 


C23 H27 CI F3 N5 03 


514.2 


1.2 


3.1 



Bxanple 1880: Pz^aratxon of 4-C(l''~ (Z-Amino-S- 

trif luoromethylbenzoyl) glyeyDaminoaethyl] -1- (benz [d] oxazol-5-yl)pxperidine 
(Canponnd Mo. 2188) . 

A solution of 1- ( 3-aiaino-4-hydroxyben2yl ) -4- [ 1 N- (2- ( tert- 
butoxycarbonylamino) -5-trif luoromethylbenzoyl ) glycyl ) aminomethyl] piperidine 
(34.8 mg, 0.060 mmol), prepared pursuant to methods of Example 1826, in THF (2 
mL) was treated with triethyl orthoformate (0.033 mL, 3.3 eq) and pyridinium 
p-toluenesulphonate (2 mg, 0.4 eq) . The reaction mixture was stirred overnight 
under reflux. After cooling to room temperature, the mixture was concentrated- 
The residue was dissolved in AcOEt, loaded onto BondElut™ Si column, eluted off 
using ethyl acetate/methanol = 4/1, and concentrated. 

The resulting material was dissolved into AcOEt (1.5 mL) , and 4 N HCl 
in dioxane (0.5 mL) was added. The solution was stirred at room tenperature 
overnight, adjusted to pH 10 with 5 M NaOH aqueous solution, and extracted with 
AcOEt. The extract was concentrated and purified by PTLC (Si02/ AcOEt /MeOH = 
4:1) to afford 4- [ {N- (2-amino-5-trif luoromethylbenzoyl) glycyl ) aminomethyl ]- 
1- (benz [d]oxa2ol-5-yl) piperidine (Coiq^ound No. 2188) (1.6 mg, 5%) : The purity 
was determined by RPLC/MS (94%); ESI/MS m/e 490.3 (M*+H, C24H26F3N5O3) . 

Sxanple 1881: Pzeparation - o£ 4- [{N- (2-Amino-4,5- 

difluorobenzoyl ) glycyl ) aminomethyl] -1- (2-oxo-2 , 3-dihydro-l , 3-benzoxazol-5- 
yl) piperidine (Compound Mo. 2190). 

25 To a mixture of 1- (3-amino-4-hydroxy) -4- [ {JV- (2- { text- 

butoxycarbonylamino ) - 4 , 5-di f luor obenzoyl ) glycyl ) aminomethyl ] piperidine (22 
mg, 0.040 mmol), NaHCO^ (0.040 mmol), water (0.7 mL), and methanol (1.5 mL) was 
added phenyl chloro formate (0.046 mmol) and the mixture was stirred at room 
teirperature for 3 h. A 1 N NaOH solution (0.040 mL) was added, and the reaction 

30 mixture was stirred for additional 1.5 h. The mixture was extracted with ethyl 
acetate and evaporated. The residue was dissolved in methanol, loaded onto 
Varian™ SCX column and washed with CH3OH (5 mL x 2) . Product was eluted using 
2 N NH3 in CH3OH (5 mL) and concentrated. 

To the resulting material was added 1 M chlorotrimethylsilane and 1 M 
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phenol in dichlorome thane (2 mL) . The solution was stirred at room temperature 
for 2 h and evaporated. The residue was dissolved in methanol, loaded onto 
Varian™ SCX column and washed with CH3OH (5 mL x 2) . Product was eluted using 
2 N NH3 in CH3OH (5 mL) and concentrated. Preparative TLC (Si02r AcOEt/MeOH = 
5 5:2) afforded 4-liN- (2-amino-4 , 5-dif luorobenzoyl) glycyl ) aminomethyl] -1- (2- 
0x0-2, 3-dihydro-l,3-ben20xazol-5-yl)piperidine (Compound No. 2190) (4.1 mg, 
22%): The purity was determined by RPLC/MS (100%); ESX/MS m/e 474.2 (M*+H, 
C23H25F2N5O4) . 

10 Examples 1882-1884. 

The confounds of this invention were synthesized pursuant to methods of 
Exan^le 1881 using the corresponding reactant re.^spectively (phenyl 
chlorothionoformate was used instead of phenyl chloroformate for preparation 
of Conipounds 2192 and 2193) . The ESI/MS data and yields are summarized in Table 

15 47. 



Table 47 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Exan^le 1882 


2191 


C24 H26 F3 N5 04 


506.3 


3.1 


10 


Example 1883 


2192 


C23 H25 F2 N5 03 S 


490.2 


6.9 


35 


Example 1884 


2193 


C24 H26 F3 N5 03 S 


522.2 


3.6 


11 



Befexenoe Example 36: Preparation of 4-[(ir-(l-(9- 
Fttlnorenylnethosvoaiddonyl) piperidine-4- 

ylmethyl) oarbamoyliBethyl > aminomethyl] -3-]iiethoxyphenyloxymethyl-poly8tyrene . 

To a solution of 1- (9-fuluorenylmethoxycarbonyl) -4- 

(glycylaminomethyl)piperidine hydrochloride (lOramol) in DMF (65 mL) were added 
acetic acid (0.3 mL) , sodium triacetoxyborohydride (1.92 g) , and 4-formyl- 

3- (methoxyphenyloxymethyl) -polystyrene (1 ramol/g, 200 g) . The mixture was 
shaken for .2 h and filtered. The resin was washed with MeOH, DMF, CH2CI2, and 
methanol, and dried to afford the desired material. 

30 Exazoples 1885-2000: General Procedure for Solid-Phase Synthesis of 

4- Ai&inomethylplperidines . 

To a mixture of the corresponding acid (1.6mmol), HBTU (1.6mmol), and 
DMF (6inL) was added dlisopropylethylcimine (3.6inmol), and the mixture was shaken 
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for 2 min. 4- ( { JV- (1- (9-fuluorenyllnethoxycarbonyl)piperidine-4- 

ylmethyl ) carbamoylmethyl ) aminomethyl ] -3-methoxyphenyloxymethyl -polys tyrene 
(0.4 znmol) was added and the mixture was shaken for 1 h and filtered. The resin 
was rinsed with DMF and CH2CI2, and dried. 
5 A mixture of the resulting resin, piperidine (3.2 mL) , and DMF (12.8 mL) 

was shaken for 10 min and filtered. The resin was washed with DMF and CH2Cl2r 
and dried. 

To the dry resin (COSmmol) was added a mixture of NaBH (OAc) 3 {0.25 inmol), 
AcOH (0.025 mL) and DMF (1 mL) . The corresponding aldehyde (2.5 mmol) was added, 

10 and the mixture was shaken for 2 h, then filtered and washed with CH3OH, 10% 
diisopropylethylamine in DMF, DMF, CH2CI2, and CH3OH. A mixture of the.rv.sin, 
water (0.050 nij) , and trifluoroacetic acid (0.95 mL) was shaken for Irs^ and 
filtered. The resin was washed with CH2CI2 and CH3OH. The filtrate and washings 
were combined and concentrated. The crude material was loaded onto Varian™ SCX 

15 column and washed with CH3OH (15 mL) . Product was eluted using 2 N NH3 in CHaOH 
(5mL) and concentrated. Preparative TLC or HPLC, if needed, afforded the desired 
material. The ESI/MS data and yields are summarized in Table 48. 

Table 48 

20 ■ 





Conqpound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Exan^le 1885 


1923 


C23 H25 Br F3 N3 02 S 


544 


15.7 


87 


£xaii^>le 1886 


1924 


C24 H28 F3 N3 03 S 


496 


14.6 


89 


Exanple 1887 


1925 


C23 H25 F4 N3 02 S 


484 


11.7 


73 


Example 1888 


1926 


C23 H24 F5 N3 02 S 


502 


13.9 


84 


Example 1B89 


1927 


C23 H26 F3 N3 03 S 


482 


10.7 


67 


Example 1890 


1928 


C24 H26 F3 N3 04 S 


510 


14.3 


85 


Example 1891 


1929 


C26 H30 F3 N3 02 S 


506 


14.7 


88 


Example 1892 


1930 


C24 H28 F3 N3 02 S2 


512 


14.4 


85 


Example 1893 


1931 


C25 H30 F3 N3 02 S 


494 


14.3 


88 


Example 1894 


1932 


C25 H28 F3 N3 03 S 


509 


7.1* 


35 


Example 1895 


1933 


C25 H30 F3 N3 02 S 


494 


14.3 


88 


Exan^le 1896 


1934 


C2 6 H32 F3 N3 02 S 


509 


14.4 


86 


Exanqple 1897 


1935 


C23 H25 F3 N4 04 S 


511 


14.9 


88 


Exan^le 1898 


1936 


C24 H28 F3 N3 02 S 


480 


13.3 


84 


Example 1899 


1937 


C26 H32 F3 N3 02 S 


509 


11.1 


66 


Exairple 1900 


1938 


C23 H27 Br2 N3 02 


538 


5.3* 


25 


Exaitple 1901 


1939 


C24 H30 Br N3 03 


488 


5.0* 


25 
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Example 1902 


1940 


C2 J H/i / Br r No vj<£ 


^ / o 


A Q** 


z^ 


Example 1903 


1941 


r»oo tioc la*- trO o*? 
C2o nZo dZ Z£, No 




D • J. 


O V 


Example 1904 


1942 


C2o nZo Br No Uo 


H. t H 


1 7* 


q 


Exan5>le 1905 


1943 


C24 H28 Br No 04 


DKjZ. 


D • O 


OZ 


Example 1906 


1944 


C2d noz Br No 




/ • u 


O^ 


Example 1907 


1945 


C24 H30 Br No Oz S 




11 1 


<i7 
D / 


Exan^le 1908 


1946 


C25 H32 Br No 02 


AtiQ 
4ao 


o • 


1 A 


Exan^le 1909 


1947 


C25 H30 Br N3 03 


DUXJ 


Dm 1 


oo 


Example 1910 


1948 


C25 H32 Br N3 02 


486 


4 . 9* 


o c 
za 


Example 1911 


1949 


C26 H34 Br N3 02 


500 


6.7* 


33 


Example 1912 


1950 


C23 H27 Br N4 04 


503 


5. 0* 


25 


Exanple 1913 


1951 


C24 H3&i Sr N3 02 


472 


5.1* 


26 


Exaicqple 1914 


1952 


C22 H24.:fBr2 F N3 02 


542 


14. 9 


83 


Exan^le 1915 


1953 


C23 H27. Br F N3 03 


492 


13. 9 


86 


Example 1916 


1954 


C22 H24 Br F2 N3 02 


480 


12.5 


79 


Example 1917 


1955 


C22 H23 Br F3 N3 02 


498 


13.2 


80 


Exanple 1918 


1956 


C22 H25 Br F N3 03 


478 


7.0 


44 


Exan5>le 1919 


1957 


C23 H25 Br F N3 04 


506 


4.0* 


20 


Example 1920 


1958 


C25 H29 Br F N3 02 


502 


14. 6 


88 


Example 1921 


1959 


C23 H27 Br F N3 02 S 


508 


13. 1 


78 


Example 1922 


1960 


C24 H29 Br F N3 02 


490 


13. 8 


85 


Example 1923 


1961 


C24 H27 Br F N3 03 


504 


2.7* 


13 


Exait?>le 1924 


1962 


C24 H29 Br F N3 02 


490 


12 . 7 


78 


Example 1925 


1963 


C25 H31 Br F N3 02 


504 


13 . 5 


81 


Exait^le 1926 


1964 


C22 H24 Br F N4 04 


507 


14 . 8 


o o 
DO 


Example 1927 


1965 


C23 H27 Br F N3 02 


476 


12 . 1 


/ / 


Example 1928 


1966 


C25 H31 Br F N3 02 


504 


1 O A 

lo. 4 


an 


Example 1929 


1967 


C22 H26 Br F N4 02 


'ill 


4 .7* 


ZU 


Exanqple 1930 


1968 


C23 H29 F N4 03 


429 


6.9* 


OZ 


ExaK5>le 1931 


1969 


C22 H27 F N4 03 


415 


o. 


1 7 


Exan^le 1932 


1970 


C23 H27 F N4 04 


44o 


O • 4 


A 

Z4 


Elxample 1933 


1971 


C25 H31 F N4 Oz 


O!? 


H • o 


Z V 


Exan^le 1934 


1972 


C23 H29 F N4 OZ S 


AA^ 




zo 


Example 1935 


1973 


C24 H31 F N4 OZ 


Aon 


D • O 


Z7 


cxainpxe x^jo 




OA P N4 02 


427 


4.9* 


23 


Exanqple 1937 


1975 


C22 H26 F N5 04 


444 


5,9* 


27 


Example 1938 


1976 


C23 H29 F N4 02 


413 


6.7* 


32 


Example 1939 


1977 


C23 H26 F N5 02 


424 


5.1* 


24 


Example 194C 


1978 


C25 H33 F N4 02 


441 


6.3* 


29 


Exaitqple 1941 


1979 


C25 H30 F2 N4 02 


457 


8.0* 


35 
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Example L3*±z 


1 QflO 
l70U 


f*9A U9fl ir9 m4 0*^ 

\^€m*% n^D C4& Wrl 




6.0* 


26 


Example i^4o 






A fi9 


7 • ^ 


41 


Example 1944 


1 0 Q 0 


rO'X w9^ Tr9 n9 


44 9 


D • U 


97 


Example 1945 




r'O'i 179 C\0 


A 


0 • J 




Example 1946 


1984 


noo uoc T \SA . n9 






OD 


Example 1947 


1985 




30 / 


Q 9-* 
y m Z 


<3D 


Exanple 1948 


1986 


#^00 00 T X XI ^ 
CZZ llZ / 1 N4 


9ZO 


D m C 


9*5 
ZO 


Exan^le 1949 


1987 




jD J. 


Q 9 * 




Example 1950 


1988 


^0 C HOT X XT>I /^O 

C25 n31 I N4 OZ 


04 / 


b . / * 


zo 


Exanqple 1951 


1989 


C23 H29 I N4 02 S 


ceo 


6, 4* 


Zb 


Example 1952 


1990 


C24 H31 I N4 02 


c 0 c 


/ • Z* 


Z7 


Example 1953 


1991 


C24 H29 I N4;03 


c >i 0 
549 


5« 6* 


zz 


Example 1954 


1992 


C24 H31 I N4'f:02 


c 0 c 

535 


6.2* 


25 


Example 1955 


1993 


C22 H26 I N5 04 


552 


10.2* 


A A 

40 


Example 1956 


1994 


C23 H29 I N4 02 


521 


7. 5* 


30 


Example 1957 


1995 


C23 H26 I N5 02 


532 


6.8* 


27 


Example 1958 


1996 


C25 H33 I N4 02 


549 


7. 1* 


28 


Exan^le 1959 


1997 


C25 H33 I N4 02 


549 


3 . 0* 


12 


Exanqple 1960 


1998 


C22 H25 Br Cl N3 02 


478 


7 • 6* 


39 


Exan^le 1961 


1999 


C23 H28 Cl N3 03 


430 


7.0* 


39 


Example 1962 


2000 


C22 H25 Cl F N3 02 


418 


14 • 1 


102 


Example 1963 


2001 


C22 H26 Cl N3 03 


A f C 

415 


0.3* 


JO 


Exainple 1964 


2002 


C23 H26 Cl N3 04 


444 


/ . 1* 




Example 1965 


2003 


C25 H30 Cl N3 02 


440 


15 • 0 


lUo 


Exan^le 1966 


2004 


C23 H28 Cl N3 02 S 


446 


8 • 4* 


il c 
45 


Example 1967 


2005 


C24 H30 Cl N3 02 


428 


7.4* 


il 1 
41 


Example 1968 


2006 


C24 H30 Cl N3 02 


428 


13. 0 




Example 1969 


2007 


C22 H25 Cl N4 04 


il il c 


Id. U 


IU9 


Exanqple 1970 


2008 


C23 H2o Cl OZ 


il 1 ji 
414 


14 • 1 


lUo 


Example 1971 


2009 


C23 rI23 CX N4 UZ 


4Zd 


^ A 0 
14 « 0 




Exan^le 1972 


2010 


1^0 1 tJOO r*i M'3 rtO 

CZQ noZ Cl 


A AO 
44Z 


1 A *^ 




Elxair^le 1973 


ZUll 


Czo noZ Cl uz 


A AO 


14 ^ 
i.H • O 


QQ 


Example 1974 




uZZ nZ4 orz cj. jmo 




1 9 ft* 


••JO 


Exan^le 1975 




CZo nZ / jsr L»x no 


OUu 


ft 


49 






C92 H25 Br Cl N3 03 


494 


6.0* 


30 


Exazi^le 1977 


2015 


C23 H25 Br Cl N3 04 


522 


8.4* 


40 


Example 1978 


2016 


C25 H29 Br Cl N3 02 


518 


17.6 


103 


Exan^le 1979 


2017 


C23 H27 Br Cl N3 02 S 


524 


17.1 


99 


Exanple 1980 


2018 


C24 H29 Br Cl N3 02 


506 


14.7 


88 


Exan^le 1981 


2019 


C24 H27 Br Cl N3 03 


520 


8.0* 


38 
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Example lyoz 




tidily Di ^J. ^Z 




14 7 


RR 


C*«* «> VMM 1 A 1 Q Q Q 

Ctxampxe x^oj 


z UZ 1 


Rr n N4 04 

nZH Dx. WJ. 1^1 W*t 


523 


19 n* 


S7 
«j / 


Sxainple l7o4 


rj no o 


L'Z^? nZ / or iMo 




O • 


4 9 
HZ 


Example 1985 




r'oo uo^ Rv Pi M4 09 




o • o 




Exan^le 19od 


o no >i 
zU24 


r»o(i n** Pi Ml rt9 


3ZU 


J> ■ D 


40 


Example 1987 


2025 


Cz3 nJl or NJ uz 


3ZV 


Id • u 


AT 
O / 


Example 1968 


2026 


Czz nzo or cl rz nj uz 




1 R Q 




Example 1989 


2027 


TTO^ DvO liTil ^O 

C22 HZb Brz N4 


"3 T 


in "7 * 
iU . 


4/: 


Example 1990 


2028 


C23 H29 Br N4 


>l Q Q 

4oy 


O • 


JO 


Example 1991 


2029 


C22 H27 Br N4 03 


4 /O 


/ . 5* 


o o 

3z 


Exan^le 1992 


2030 


C23 H27 Br N4 04 


c n o 

503 


6 . 8* 


28 


Example 1993 


2031 


C25 H31 Br n4 02 


499 ' 


6,2* 


26 


Example 1994 


2032 


C24 H29 Br N4 03 


501 


8. 9* 


37 


CiXcuIipXB 




C24 H31 Br N4-02 


487 


9.1*. 


39 


Example 1996 


2034 


C22 H26 Br N5 04 


504 


6.4* 


26 


Example 1997 


2035 


C23 H29 Br N4 02 


473 


6.5* 


28 


Example 1998 


2036 


C23 H26 Br N5 02 


484 


6.3* 


27 


Example 1999 


2037 


C25 H33 Br N4 02 


501 


5.4* 


22 


Example 2000 


2038 


C22 H25 Br F2 N4 02 


495 


5.4* 


23 



♦Yield of TFA salt. 



Exaxople 2001: Preparation of 1- (3-Carbamoylbenzyl) -4- [{N- (3- 
( trifluoromethyl) benzoyl ) glycyl)aAinomethyl]piperidine (Compound Mo. 924) . 
5 EDCI (10.7 mg)r 1-hydroxybenzotriazole hydrate (7.5 mg), Et3N (15.4 mg), 

0.5 M NH3 in dioxane (0.1 mL, 0.05 mmol) and DMF (0.5 mL) were added to a solution 
of l-(3-carboxyben2yl)-4-[{iV-(3- 
(trifluoromethyl)benzoyl)glycyl)aminomethyl]piperidine (19.4 mg, 0.041 mmol) 
in CHCI3 (2.5 mL) . The reaction mixture was stirred at 25 for 20 h, washed 

10 with 2 N aqueous NaOH (2x2 xnL) and brine (1 mL) . After filtration through 
PTFE membrane filter, the solvent was removed under reduced pressure to afford 
1- (3-carbamoylben2yl) -4- [ {N- (3- 
(trifluoromethyl)benzoyl) glycyl}aminomethyl]piperidine (compound No. 924) as 
a pale yellow solid (17.9 mg, 92%) : The purity was determined by RPLC/MS (89%) ; 

15 ESI/MS m/e 447.3 (M^H, C24H27F3N4O3) . 

Example 2002: Preparation of 1- (4-Caz3>amoylbenzyl) -4- [{H- (3- 
(tri£luorolnethyl)benzoyl)glycyl)aminolnethyl]piperidine (Compound Mo. 925). 

CompoimdNo. 925 was synthesized pursuant to methods of Example 2001 using 
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the corresponding reactant: 14.2 xng, 72%; The purity, was determined by RPLC/MS 
(86%); ESI/MS m/e 447 (M*+H, Cz4H27F3N403) . 

Exanple 2003: Preparation of 1- (4-Aiiiinobenzyl) -4-[{V- (3- 
5 (trxfluoromethyl) benzoyl )gly^X)aininomethyl]piperidine (Componnd Mo. 516) . 

A solution of 1- (4-nitroben2yl) -4- [ {JV- (3- 

f 

(trifluoromethyl) benzoyl )glycyl}euninoinethyl] piper idine (22.4 mgr 0-047 mmol) 
in EtOH (3 mL) was hydrogenated at 1 atm for 1 h in the presence of 5% palladium 
on charcoal (10 mg) at 25 *C. The catalyst was removed by filtration and washed 
10 with EtOH (5 mL) . The combined filtrate was evaporated to afford l-(4- 
aminoben 2: y 1 ) - 4 - [ { JV- ( 3 - <; v: 

(trifliioiromethyl) benzoyl )glycyl)aininomethyl]piperidine ( coinpoundyVNo • 516) as 
a pale yellow solid (20.1 mg, 96%) . The purity was determined by RPLC/MS (99%) ; 
ESI/MS m/e 449.1 (M*+H, C23H27F3N4O2) . 

15 

Exanples 2004 and 2005. 

Confounds No. 517 and 518 were synthesized pursuant to methods of Example 
2003 using the corresponding reactant respectively. The ESI/MS data and yields 
are summarized in Table 49. 

20 

Table 49 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 2004 


517 


C23 H27 F3 N4 02 


449 


26.5 


78 


Exan^le 2005 


518 


C23 H27 F3 N4 02 


449 


25.3 


71 



Exanple 2006: Preparation of l-{4-(Benzoylainino)benzyX)-4-[(ir-(3- 
25 (tri£luoroii»thyl)benzoyl)glyc:yl>aiiii&amBt;hyl]piperidine (Conpound Ho. 519) • 

EDCI (4.7 mg), 1-hydroxybenzotriazole hydrate (3.3 mg), EtaN (2.5 mg) 
and benzoic acid (3.0 mg) were added to a solution of 1- (4-aminobenzyl) -r4- 
[ {/y- (3- (trifluoromethyl) benzoyl) glycyl}aminomethyl]piperidine (10. 1 mg, 0. 023 
mmol) in CH2CI2 (2.5 mL) . The reaction mixture was stirred at 25 *C for 16 h, 
30 washed with 2 N aqueous NaOH (2x2 mL) and brine (1 mL) . After filtration through 
PTFE membrane filter, the solvent was removed under reduced pressure to afford 
an yellow oil which was purified by preparative TLC (Si02, 10% CH3OH-CH2CI2) to 
give l-{4~ (ben2oylamino)benzyl)-4-[ (JV- (3- 

( trifluoromethyl) benzoyl )glycyl}aminomethyl]piperidine (compound No. 519) as 
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a colorless oil (4 . 6 mg, 36%) : The purity was determined by RPLC/MS (99%) ; ESI/MS 
xn/e 553.2 (M*+H, C30H31F3N4O3) . 

Exaople 2007: Pxepazation o£ l-{4- (Pipexidinocaxbonyl)benzyl}-4-^2r- 
5 (3-(trxfluoxoinethyl)benzoyl)glycyl)a]iiinoniethyl]piperidine (Confound No. 
1572) . 

Piperidine (0. 048 mmol) , di is ©propyl carbodiimide (0-45inmol) in DMF (0.15 
mL) , l-hydroxybenzotriazole hydrate (0.45 mmol) in DMF (0.15 mL) were added to 
a solution of 1- (4-carboxyben2yl) -4- [ {iV- (3- 

10 (trifluoromethyDbenzoyDglycyDaminomethyllpiperidine (0.040 mmol) in DMF 
(1.0 mL) . The reaction mixture was stirred at room tenqaerature for 17 hi-loaded 
onto Varian'^^\4cx column, and washed with CHCI3/CH3OH 1:1(5 mL) and OIJ3OH (5 
mL) . Product was eluted off using 2 N NH3 in CH3OH (5 mL) and concentrated to 
afford 1" ( 4- (piperidinocarbonyl ) benzyl } -4- [ { ( 3- 

15 (trifluoromethyl) benzoyl )glycyl)aminomethyl] piperidine (Conqpound Noi 1572) 
(14.3 mg, 66%) : The purity was determined by RPLC/MS (99% ) ; ESI/MS m/e 545 (M*+H, 
C29H3SF3N1O3) . 

Exazoples 2008-2015. 

20 The compounds of this invention were synthesized pursuant to methods of 

Example 2007 using the corresponding reactant respectively. The ESI/MS data 
and yields are summarized in Table 50. 

Table 50 





Compound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Example 2008 


1573 


C31 H33 F3 N4 04 


583 


17.6 


76 


Exan^le 2009 


1574 


C31 H33 F3 N4 03 


567 


18.8 


83 


Example 2010 


1575 


C30 H30 CI F3 N4 03 


587 


3.2 


14 


Exazt^le 2011 


1576 


C28 H33 F3 N4 04 


547 


21.1 


97 


Exaii$)le 2012 


1577 


C26 H31 F3 N4 04 


521 


5.1 


24 


Example 2013 


1578 


C31 H33 F3 N4 03 


567 


16.9 


75 


Example 2014 


1579 


C31 H33 F3 N4 03 


567 


6.0 


26 


Example 2015 


1580 


C29 H35 F3 N4 03 


545 


15.1 


69 



Exaaple 2016: Preparation of 1* [4- (Chloro£oznyl)benzyl] -4- [(N-(3- 
( trifluoromathyl) benzoyl) glycyl )aminomethyl] piperidine . 
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A mixture of 1- (4-carboxybenzyl) -4- ( { J\?- (3- 

(trifluororaethyl)benzoyl) glycyl)aininomethyl]piperidine (240 mg) and thionyl 
chloride (1 mL) was stirred at room tenqperature for 12 h and the excess thionyl 
chloride was removed under reduced pressure to give desired 1-14- 
5 (chloroformyl) benzyl] -4- [ JiV- {3- 

( t r if luor omethyl ) benzoyl ) glycyl ) aminomethyl ] piperidine . The acid chloride 
was used without further purification. 

Zx&mplet 2017: Preparation of l-[4-{K-(2- 

10 Methoxyethyl) carbamoyl )benzyll -4- [{N- (3- 

(trxfluoroinethyl) benzoyl) glycr/l>aiiiinoiBethyl]plperidine (Conpound Ho. 1612) • 
A mixture of 1-14- ( chloroformyl ) benzyl] -4- [ {iff- ( 3- 

(trif luor omethyl) benzoyl) glycyl) aminomethyl] piperidine (0.042 mmol) , 2- 
methoxyethylamine (3.8mg, 0.050 mmol), piperidinomethylpolystyrene (46 mg) and 

15 dichloromethane (1.5 mL) was stirred at room temperature for 17 h. Water (0.020 
mL) was added and the mixture was stirred for 30 min. Methanol (1 mL) was added 
and the mixture was loaded onto Varian'*^ SCX column, and washed with CH3OH (10 
mL) . Product was eluted off using 2 N NH3 in CH3OH (5 mL) and concentrated to 
afford 1- [4-{JV- ( 2-methoxyethyl) carbamoyl } benzyl] -4- [ (3- 

20 (trifluoromethyl) benzoyl) glycyl) aminomethyl] piperidine (Conpound No. 1612) 
(26.7 mg, 100%) : The purity was determined by RPLC/MS (92%) ; ESI/MS m/e 535.2 

(M'+H, C2lH33F3N404) . 

Examples 2018-2020. 

25 The compounds of this invention were synthesized pursuant to methods of 

Exanple 2017 using the corresponding reactant respectively. Preparative TLC, 
if needed, afforded the desired material. The ESI/MS data and yields are 
summarized in Table 51. 

30 Table 51 





Compound 
No. 


Molecular Formula 


ESI /MS m/e 


Yield (mg) 


Yield (%) 


Exanple 2018 


1610 


C31 H30 F6 N4 03 


621.2 


4.4 


14 


Example 2019 


1611 


C30 H29 012 F3 N4 03 


621.2 


35.7 


quant 


Exaitple 2020 


1613 


C32 H35 F3 N4 03 


581.2 


29.9 


quant 



Bxaiqple 2021: Preparation of 4- [»-{5-Broino-2- 
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(iDBthylaiDino) benzoyl Iglyoyl] aninomethyl-l- (4-dhlorQbenzyl) piperidine 
(Con^iand Mo. 1427) . 

A solution of 4-{W- {2-amino-5-broinobenzoyl) glycyl)aminomethyl-l- (4- 
chlorobenzyDpiperidine (Compound No. 1042) (50 mg, 0.10 mmol) in triethyl 
5 orthoformate (6.5 mL) was stirred at 150 for 17 h. Concentration afforded 
a yellow solid. To a solution of the yellow solid in ethanol (3 mL) was added 
sodium borohydride (7.6 mg, 0.2 mmol) and the mixture was stirred at room 
ten?>erature for 14 h. A resulting white precipitate was resolved in di- 
chloromethane and the solution was washed with 1 N aqueous NaOH (2 mL) . The 
10 organic layer was separated, dried over K2CO3, filtered and evaporated. Col\amn 
chromatography {SlOz, 20% MeOH/GHCla) gave 4- {5-bromo-2- 
(methylamino ) benzoyl } glycyl ] aminomethyl-1^ ( 4-chlorobenzyl ) piperidine 
(Conqjound No. 1427) (40 mg, 80%): The purity was determined by RPLC/MS (100%); 
ESI/MS m/e 505 (CzaHzaBrClFgNiOz) . 

15 

Eacanple 2022: Preparation . of 4- tH-{5-Brc3^llo-2- 

(dimethyla]nino) benzoyl Iglyc^H aainanethyl-l-r < 4 -chlorcsbenzyl) piperidine 
(Compound Mo. 1428) . ' 

Sodium cyanoborohydride (26 mg, 0.42 mmol) and acetic acid (14 |iL) was 
20 added successively to a mixture of 4- {W- (2-amino-5- 

bromobenzoyl) glycyl ) aminomethyl-1- (4-chlorobenzyl) piperidine (Conpound No. 
1042) (67 mg/o. 14 mmol) , 37% formaldehyde solution in water (0.112 mL, 1.4 mmol), 
acetonitrile (2 mL) , and methanol (1.5 mL) . After the solution was stirred at 
50 •C for 30 h, IN aqueous NaOH and dichloromethane were added. The aqueous 
25 layer was separated and the organic layer was dried over K2CO3, filtered and 
evaporated. Column chromatography (SiOz, 20% MeOH/AcOEt) gave 4-IN-{5- 
bromo-2- (dimethyl amino) benzoyl } glycyl] aminomethyl-1- (4- 

chlorobenzyl) piperidine (Con?>ound No. 1428) (60 mg, 82%): The purity was 
determined by RPLC/MS (100%) ; ESI/MS m/e 523 (C24H3oBrClF6N402) . 

30 

Exan^le 2023: Preparation of 4- {5-Bromo-2- 

(]Ilethylslllf onylamino) benzoyl ) glycyl ) aminomethyl ] -1- ( 4- 
chlorcdsenzyl) piperidine (Conpound No. 1581) . 

A mixture of 4- 1 (N- (2-amino-5-bromobenzoyl) glycyl) aminomethyl]-!- (4- 
'35 chlorobenzyl) piperidine (25 mg, 0.05 mmol), methanesulfonyl chloride (0.0045 
mL), triethylamine (0-026 mL) and dichloromethane (2 mL) was stirred at room 
ten5)erature for 17 h. The reaction mixture was purified with column, 
chromatography (Si02) , loaded onto Varian™SAX column, and washed with CH3OH (5 
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znL) • Product was eluted off using 0.1 N HCl in CH:.QH (5 mL) and concentrated 
to afford 4-[ {N- (5-bromo-2- 

(methylsulfonylalnino) benzoyl) glycyl }aininomethyl] -1- (4-chlorobenzyl) - 
piperidine (Conpound No. 1581) (5.4 mg, 19%): ESI/MS la/e 573.0 (M*+H, 
C23H28BrClN«04S) . 

Example 2024: Preparation of 4- [{N^ (5-BxoiBO-2-- 

(bis (methylsulf onyl) amino) benzoyl) glycyl >aininoaiiethyll -1- (4- 
ohloroibenzyl) piperidine (CaB^und No. 1582) . 

A mixture of 1- (4-chlorobenzyl) -4- [ {JV- ( 2-ainino-5- 

'^bromobenzoyl) glycyl laminomethyl] piperidine (57 mg, O.lOnDiiol), methanes ulf onyl 
chloride (0.018 mL, 0.24 mmol) , triethylamine (0.068 mL) : and dichlorome thane 
(2 mL) was stirred at room temperature for 8 h. Aqueous 1 N NaOH solution (1 
mL) was added and the mixture was extracted with dichloromethane (2 mL x 3) . 
The combined extracts were dried over K2C03, filtered and evaporated. Column 
chromatography (SiOz) gave 4- [ { (5-bromo-2- 

(bis (methylsulfonyl) amino)benzoyl) glycyl)aminomethyl] -1- (4- 
chlorobenzyl) piperidine (Coii?>ound No. 1582) (40 mg, 62%): ESI/MS m/e 651 (M[*+H, 

C24H30BrClN4O6S2) . 

Example 2025: Preparation of 1- (4-caxloroben2yl) -l-inethyl-4- HN- (3- 
< trifluoromethyl ) benzoyl ) glycyl ) aminone thyl ] piperidinium io d i de 
(HethylananDnxnm iodide of Campound Ho. 461) • 

A solution of 4-[{JI/^(3- 

( trif luoromethyl ) benzoyl ) glycyl ) aminomethyl] piperidine ( 30 mg, 0 . 087 mmol ) in 
CH3CN (1.0 mL) and (piperidinomethyl) polystyrene (80 mg, 2.7 mmol base/g resin) 
were added to a solution of 4-chlorobenzyl chloride (11.7 mg, 0.073 mmol) in 
CH3CN (1.0 mL) . The reaction mixture was stirred at 60 •c for 2 h. Phenyl 
isocyanate (10.4 mg, 0.087 mmol) was added to the cooled reaction mixture and 
the mixture was stirred at 25 *C for 1 h. The reaction mixture was loaded onto 
Varian™ SCX colvimn and washed with CH3OH (20 mL) . Product was eluted off using 
2 N NH3 in CH3OH (6 mL) and concentrated to afford 1- (4-chlorobenzyl) -4- [ {JV- 
(3- (trifluoromethyl) benzoyl) glycyl) aminomethyl] piperidine as a colorless oil 
used without purification. lodomethane (28 mg, 0.20 mmol) was added to a solution 
of 1- { 4-chlorobenzyl ) - 4 - [ { J\f- ( 3- 

(trifluoromethyl) benzoyl) glycyl) aminomethyl] piperidine in CH3CN (2.0 mL) and 
the reaction mixture was stirred at 70 *C for 4 h. The solvent was removed under 
reduced pressure to afford 1- (4-chlorobenzyl) -l-methyl-4- [ {/^ (3- 
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( t ri f luor ome thyl ) benzoyl ) gly cyl ) aminomethyl ] piperidinitun iodide as a pale 
yellow oil (31.7 mg, 71%) : The purity was determined by RPLC/MS (99%); ESI/MS 
m/e 482.1 W\ C24H28CIF3N3O2) . 

5 Exauple 2026: Fz^aration of l-{4-Chlorobenzyl}-4- tW-nfithyl-N-fy- (3- 

(trifluorome thyl) benzoyl )glycyl)aminOTie thyl Ipiperidine (Coinpound Mo. 520) . 

Formaldehyde (108 mg, 1,33 mmol, 37% wt solution in H2O) was added to 
a solution of 1- (4 -chlorobenzyl) -4- (aminomethyl) piperidine (318 mg^ 1.33 mmol) 
andNaBHaCN (668 mg) in 10% CH3COOH/CH3OH (3mL) . The reaction mixture was stirred 
10 at 25 *C for 1 h. The reaction mixture was loaded on DOWEX™ 50Wx2 column (10 
t-mL) and washed with CH3OH (100 mL) . Product was eluted of Causing 2 N NH3 in CH3OH 
'-;.(100 mL) and concentrated to afford 173 mg of crude .l:-(4-chloroben2yl)-4- 
^ (raethylamino) methyl) piper idine as a colorless oil used without purification. 

EDCI (85 mg), 1-hydroxybenzotriazole hydrate (60 mg) were added to a 
15 solution of l-( 4-chlorobenzyl) -4- { (methylamino) methyl )piperidine (lllmg, 0.44 
mmol) in CH2CI2 (4 mL) . The reaction mixture was stirred at 25 for 1 h and 
then washed with 2 N aqueous NaOH (2 mL X 2) and brine (1 mL) . After filtration 
through PTFE meiodDrane filter, the solvent was removed under reduced pressure 
to afford an yellow oil which was purified by preparative TLC (SiO-, 5% 
20 CH3OH/CH2CI2) to give 1- (4-chlorobenzyl) -4- [iV-methyl-JV-{iV- ( 3- 

(trifluorome thyl) benzoyl) glycyl) aminomethyl Ipiperidine (confound No. 520) as 
a pale yellow oil (14.0 mg, 3.4%). The purity was determined by RPLC/MS (99%); < 
ESI/MS m/e 482.1 (M*+H, C24H27CIF3N3O2) . 

25 Reference Example 37: Prefparation of 3-Aminohoiiippxpexidine . 

A solution of DL-a-«UBino-e-caprolactam (2 g, 16 mmol) in THF (70 mL) was 
treated with 1 M BH3-THF solution (80 mL) and heated to reflux for 3 h. 2 N aqueous 
HCl solution (50 mL) was added and the reaction was heated to reflux for an 
additional hour before cooling to 25 *C. The reaction was basicified (pH 10) 
30 by the addition of 4 N NaOH solution and extracted with EtOAc (3 x 200 mL) . The 
combined organic phases were washed with saturated aqueous NaHCO;., dried (MgSOi) 
and concentrated to yield the desired material (990mg, 54%) which was used without 
any further purification. 

35 Refexence Exaaple 38: Preparation of 3-Ainino-l- (4- 

chlorobenzyl ) homopiperidine . 

A solution of 3-amihohomopiperidine (1.71 g, 15 mmol) in CH3CN (45 mL) 
was treated with p-chlorobenzyl chloride (463 mg, 2.9 mmol) and K2CO5 (828 g, 
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6 mmol) and heated to 70 •c for 9 h. . The reaction mixture was cooled to 25 
and concentrated to afford a yellow solid. The residue was partitioned between 
HaO (5 mL) and EtOAc (50 mL) , and extracted with EtOAc (2 x 50 mL) . The coznbined 
organic extracts were washed with brine (20 mL) , dried {Na2S04) and concentrated. 
5 The resulting yellow oil was purified by chromatography (Si02, 5-20% CH3OH-CH2CI2 
gradient elution) to afford the desired product as a yellow oil (639 mg, 93%) . 

Example 2027: Preparation of 1- (4-Chlorobenzyl) -*3-( (4- 

benzoylbutyryl) amino)homopiperidine (Cozi^und No, 994). 

10 A solution of 3-amino-l- (4-chloroben2yl) homopiperidine (24 mg, 0.10 

mmol) and 4-benzd>ylbutyric3acid (1.2 equiv. ) in c:HC13 (1 mL) was treated ,vjd.th 
EDCI (23 mg), HCiBt (16.2 mg) and Et^N (15.2 pL) , and stirred at 25 fo£c-16 
h. The reaction mixture was diluted with CH2CI2 (0.5 mL) , washed with 2 N aqueous 
NaOH solution (2 x 0.75 mL) , dried by filtration through a PTFE membrane and 

15 concentrated to afford 1- (4-chlorobenzyl) -3-{ (4- 

ben2oylbutyryl) amino}homopiperidine (con?>oxmd No. 994) (43 mg, 99%): The 
purity was determined by RPLC/MS (98%); ESI/MS m/e 413- (M*+H, C24H29CIN2O2) . 

Examples 2028-2042. 

20 The compounds of this invention were synthesized pursuant to methods of 

Example 2027 using the corresponding reactant respectively. Chromatography 
(HPLC-CIB) , if needed, afforded the desired material as the TFA salt. The ESI/MS 
data and yields are summarized in Table 52. 

25 Table 52 





Coznpound 
No. 


Molecular Formula 


ESI/MS m/e 


Yield (mg) 


Yield (%) 


Exan^le 2028 


943 


C23 H25 Cl F3 N3 02 


468 


6 


28 


Example 2029 


944 


C23 H28 Cl N3 02 


414 


5 


29 


Exan^le 2030 


945 


C22 H25 Cl N4 04 


445 


6 


30 


Exan^le 2031 


946 


C23 H27 Cl N4 04 


459 


5 


24 


Exan^le 2032 


947 


C25 H31 Cl N2 04 


459 


4 


20 


Example 2033 


948 


C24 H29 C12 N3 02 


462 


6 


32 


Example 2034 


949 


C25 H32 Cl N3 02 


442 


6 


31 


Example 2035 


988 


C23 H25 Cl F3 N3 02 


468 


45 


92 


Exaiiqp>le 2036 


989 


C23 H28 Cl N3 03 


430 


44 


97 


Exan^le 2037 
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C22 H26 Cl N3 02 


400 


41 


99 


Example 2038 
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C23 H27 Cl N2 02 


399 


41 
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Example 2039 


992 


C25 H31 CI N2 04 


459 


47 


98 


Example 2040 


993 


C25 H31 Cl N2 02 


427 


44 


98 


Example 2041 


995 


C25 H31 Cl N2 03 


443 


44 


95 


Example 2042 


996 


C24 H31 Cl N4 02 


443 


5* 


11 



♦Yield of TFA salt. 



Exasple 2043 : Heasiizeineiit of Inhibition of MlP-la Binding to THP-1 Cells 
by Test Coii^>ounds . . 

5 Human monocytic leukemia cell line THP-1 was suspended in assay buffer 

(RPMI-1640 (Gibco-BRL Co.) containing 0.1% BSA and 25 mM HEPES adjusted to pH 
* 7.4) to give a cell suspension of a concentration of 1 x lO' cells/mL. The test 
confound was diluted in the;a:ssay buffer and used as the test compound solution. -.p: 
lodinated human MlP-la (DuPont NEN Co. ) was diluted in assay buffer to 250 nCi/mL 
10 and used as the labeled ligand solution. In a 96 well filter plate (Millipore 
Co.) , 25 |iL of test confound solution, 25 |iL of labeled ligand solution and 50 
|iL of cell suspension were aliquoted into each well in this order, stirred (total 
reaction volume 100 jiL) , and incubated for one hour at 18 "C. 

15 After the reaction, the reaction solution was filtered, and the filter 

was washed twice with 200 \iL of cold PBS (200 |iL of cold PBS was added and then 
filtered) . The filter was air-dried and 25 |iL of liquid scintillator was added 
into feach well. The radioactivity retained by the cells on the filter were 
measured using TopCount (Packard Instrument Co.). 

20 

To calculate the ability of test compounds to inhibit binding of human 
MlP-la to THP-1 cells, non-specific binding determined by adding 100 ng of 
unlabeled human MlP-la (Peprotech Co.) in place of the test compound was 
subtracted, while the counts with no test compound added was taken as 100%. 

25 

Inhibition (%) = {1 - (A - B)/(C - B) ) x 100 

(A, counts with test compound added; B, counts with 100 ng of unlabeled human 
MlP-la added; C, counts with ["^I] -labeled human MlP-la added). 

30 

When inhibition by the cyclic amine derivative of this invention was 
measured, for exanqple, the following compounds demonstrated 20-50%, 50%-80% 
and >80% inhibitory activity at 2 [jM or 10 mM, respectively. These compounds 
are 
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20%-50% inhibition at 10 |iM: Confound Nos. 29, 37, 41 # 45, 46, 47, 50, 82, 85, 
107, 120, 134, 214, 217, 218, 220, 222, 225, 226, 227, 228, 229, 230, 231, 233, 
234, 236, 237, 238, 333, 334, 335, 336, 338, 340, 342, 347, 348, 349, 350, 352, 

357, 359, 361, 366, 372, 374, 375, 376, 380, 382, 383, 385, 470, 471, 472, 473, 
5 474, 483, 484, 488, 489, 491, 497, 499, 500, 502, 506, 508, 510, 514, 515, 518, 

524, 543, 553, 554, 555, 556, 563, 571, 575, 576, 578, 579, 580, 583, 586, 587, 
588, 590, 591, 592, 595, 596, 598, 603, 610, 611, 612, 614, 624, 625, 626, 629, 
635, 638, 639, 640, 641, 642, 643, 644, 646, 647, 648, 649, 652, 653, 658, 659, 
660, 665, 666, 669, 671, 675, 677, 679, 681, 682, 684, 691, 695, 696, 700, 702, 

10 704, 706, 711, 712, 714, 717, 721, 723, 724, 726, 727, 728, 729, 731, 737, 739, 
740, 741, 742, 744, 7f6, 765, 767,. 772, 773, 774, 775, 776, 780, 781, 785, 786, 
787, 788, 790, 791, 792, 793, 795> 796, 797, 798, 805, 806, 807, 810, 813, 820, 
821, 822, 824, 825, 827, 829, 830, 833, 834, 837, 838, 844, 853, 855, 873, 877, 
878, 880, 882, 887, 888, 891, 894, 901, 903, 904, 905, 911, 929, 932, 933, 935, 

15 938, 940, 948, 993, 996, 1006, 1018, 1026, 1028, 1035, 1048, 1053, 1054, 1055, 
1056, 1068, 1070, 1071, 1072, 1073, 1075, 1076, 1081, 1763, 1764. 
50%-80% inhibition at 10 |iM: Coiqpound Nos. 1, 2, 3, 4, 7, 13, 22, 23, 24, 25, 
27, 31, 32, 38, 48, 83, 119, 121, 123, 131, 215, 216, 221, 235, 337, 351, 354, 

358, 362, 363, 365, 367, 368, 369, 373, 378, 381, 384, 458, 459, 463, 465, 466, 
20 467, 468, 478, 479, 480, 482, 485, 486, 487, 492, 493, 494, 495, 496, 498, 501, 

503, 504, 507, 511, 512, 513, 520, 523, 527, 529, 530, 531, 532, 533, 534, 535, 
536, 537, 538, 539, 54p, 541, 542, 545, 546, 547, 548, 549, 550, 551, 552, 558, 
559, 560, 561, 562, 565, 567, 568, 569, 570, 572, 573, 574, 577, 581, 582, 594, 
597, 599, 600, 602, 604, 606, 607, 608, 609, 613, 615, 616, 618, 619, 620, 621, 

25 628, 630, 631, 632, 633, 634, 636, 637, 645, 651, 654, 655, 657, 661, 662, 664, 
673, 674, 676, 678, 680, 683, 685, 687, 688, 689, 693, 703, 705, 707, 708, 709, 
710, 713, 716, 718, 719, 720, 725, 730, 732, 733, 734, 735, 736, 749, 750, 751, 
752, 753, 754, 756, 758, 760, 762, 763, 764, 766, 768, 769, 770, 771, 777, 778, 
779, 784, 794, 799, 800, 802, 804, 808, 809, 811, 812, 815, 816, 819, 828, 831, 

30 832, 835, 836, 839, 840, 845, 846, 847, 848, 850, 851, 854, 857, 858, 859, 860, 
861, 862, 863, 865, 866, 867, 868, 872, 874, 876, 886, 899, 910, 942, 998, 1004, 
1005, 1007, 1013, 1015, 1016, 1017, 1019, 1020, 1021, 1022, 1024, 1030, 1037, 
1042, 1043, 1044, 1045, 1046, 1047, 1049, 1050, 1052, 1059, 1060, 1061, 1067, 
1069, 1074, 1078, 1079, 1080, 1766. 

35 >80% inhibition at 10 mM: Coinpound Nos . 461, 464, 469, 481, 490, 505, 509, 521, 
526, 528, 544, 564, 566, 601, 605, 617, 622, 623, 627, 650, 656, 663, 668, 672, 
686, 690, 692, 694, 715, 743, 747, 748, 755, 757, 759, 761, 782, 783, 803, 814, 
817, 818, 826, 849, 856, 864, 869, 870, 871, 999, 1000, 1001, 1002, 1003, 1008, 
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1009, 1010, 1011, 1012, 1023, 1029, 1031, 1032, 103J3, 1034, 1036, 1038, 1039, 
1040, 1041, 1051, 1057, 1058, 1062, 1063, 1064, 1065, 1066, 1082, 1083. 
20%-50ft inhibition at 2 \mi Conpound Nos. 1042, 1043, 1244, 1245, 1416, 1435, 
1436, 1438, 1441, 1480, 1570, 1583, 1584, 1589, 1590, 1594, 1595, 1601, 1660, 
• 5 1672, 1687, 1724, 1779, 1780, 1787, 1795, 1796, 1798, 1799, 1802, 1893, 1894, 
1898, 1900, 1915, 1919, 1920, 2092, 2096, 2098, 2100. 

50%-80% inhibition at 2 |iM: Coii?>ound Nos. 1190, 1414, 1600, 2091, 2094, 2095. 
>80% inhibition at 2 |iM: Compound Nos. 2093, 2097, 2099, 2103, 2104. 

IQ Exanple 2044 : Heasuxement of Inhibition o£ HCP-1 Binding to THP-1 Cells . 

1. Construction of recombinant baculovirus carrying the human MCP-1 gene 

Based on the previously published human MCP-1 gene sequence (for exan^le 
T. Yoshimura et al., FEBSLett-, 1989, 244, 487-493), two synthetic DNA priiaers 

15 (5»-CACTCTAGACTCCAGCATGA-3' and 5 • -TAGCTGCAGATTCTTGGGTTG-3 • ) flanked by re- 
striction enzyme sites were used to an^lify a DNA fragment from cDNA derived 
from human endothelial cells (purchased from Kurabow Co. ) ; the amplified fragment 
was cut with the restriction enzymes (PstI and Xbal), ligated into a transfer 
vector pVL1393 (Invitrogen Co.), and the resulting vector was co-transf ected 

20 along with infectious baculovirus into Sf-9 insect cells and the supernatant 
was plaque assayed to yield human MCP-1 gene baculovirus recombinant. 

2. Synthesis of ["^I] -labeled hiiman MCP-1 expressed in baculovirus 

25 Using the method of K. Ishii et al. (Biochem Biophys Research 

Communications, 1995, 206, 955-961), 5 x 10^ Sf-6 insect cells was infected with 
5 X lO' PFU (plaque forming units) of the above himian MCP-1 recombinant baculovirus 
and cultured for 7 days in Ex-Cell 401 medium. The culture supernatant was 
affinity purified using a heparin Sepharose column (Pharmacia Co.) and then 

30 further purified using reverse phase HPLC (Vydac C18 column) to prepare purified 
human MCP-1. The purified human MCP-1 was protein labeled by Amersham Co. using 
the Bolton Hunter method to yield [^"U -labeled baculovirus expressed human MCP-1 
(specific activity 2000 Ci/mmol) . 

35 3-1. Measurement of inhibition of binding of ["^I] -labeled baculovirus 
expressed human MCP-1 to THP-1 cells (Method 1) 

Human monocytic leukemia cell line THP-1 was suspended in assay buffer 
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(RPMI-1640 (Gibco-BRL Co.) containing 0.1% BSA and. 25 mM HEPES adjusted to pH 
7.4) to give a cell suspension of a concentration of 1 x lO' cells/mL. The test 
confound was diluted in tlie assay buffer and used as the test compound solution. 
[^^^I] -labeled human MCP-1 described above was diluted in assay buffer to 1 mCi/roL 
5 and used as the labeled ligand solution. In a 96 well filter plate (Millipore 
Co.)r 25 liL of test compound solution, 25 jiL of labeled ligand solution and 50 
\iL of cell suspension were aliquoted into each well in this order, stirred (total 
reaction volume 100 \iL) , and incubated for one hour at 18 "C. 

10 After the reaction, the reaction solution was filtered, and the filter 

\id:s washed twice with 200 |iL of cold PBS (200 |iL of cold PB3^was added and then 
filtered) . The filter was air-dried and 25 |iL of liquid sci^^tillator was added 
into each well. The radioactivity retained by the cells on the filter were 
measured using TopCount (Packard Instrument Co.). 

15 

To calculate the ability of test compound to inhibit binding of human 
MCP-1 to THP-1 cells, non-specific binding determined by adding 100 ng of 
unlabeled human MCP-1 in place of the test compound was subtracted, while the 
counts with no test compound added was taken as 100%. 

20 

Inhibition {%) = {1 - (A - B) / (C - B) ) x 100 

(A, counts with test confound added; B, counts with 100 ng of unlabeled human 
MCP-1 added; C, counts with [^"^I] -labeled human MCP-1 added). 

25 

When inhibition by the cyclic amine derivative of this invention was 
measured, for example, the following compounds demonstrated 20%-50%, 50%-80% 
and >80% inhibitory activity at 1 |jM, 10 mM or 100 |jM, respectively. These 
coiqpounds are 

30 20%-50% inhibition at 100 jiM: Conpound Nos . 3, 6, 11, 15, 16, 19, 28, 44, 88, 
92, 94, 104, 111, 112, 124, 125, 133, 219, 220, 224, 228, 236, 338, 343, 346, 
347, 348, 349, 362, 363, 367, 368, 371, 373, 381, 618, 847, 849, 850, 866, 867, 
869, 870, 871, 872, 873. 

50%-80% inhibition at 100 |iM: Compound Nos. 1, 8, 10, 12, 18, 21, 26, 30, 33, 
35 35, 39, 84, 89, 90, 91, 96, 97, 98, 99, 100, 101, 103, 106, 108, 109, 110, 116, 
122, 126, 216, 218, 221, 225, 226, 231, 330, 332, 333, 334, 337, 341, 342, 350, 
352, 354, 356, 359, 360, 361, 364, 366, 374, 375, 379, 382, 462, 463, 464, 557, 
686, 840, 841, 842, 843, 844, 845, 846, 848, 862, 863, 864, 865, 868. 
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>80% inhibition at 100 pM: Con?>ound Nos. 2, A, S,.l, 13, 14, 17, 20, 22, 23, 
24, 25, 27, 29, 31, 32, 34, 36, 38, 40, 41, 42, 43, 45, 46, 47, 48, 49, 50, 83, 
85, 86, 95, 102, 105, 107, 113, 114, 115, 119, 120, 121, 123, 127, 128, 129, 
130, 131, 132, 134, 214, 215, 217, 227, 237, 238, 331, 335, 336, 339, 340, 345, 
351, 355, 357, 358, 383, 458, 459, 460, 466, 558, 851, 852, 861, 874. 
20%-50% inhibition at 10 MM: Confound Nos. 12, 18, 30, 34, 40, 42, 43, 51, 52, 
53, 54, 55, 56, 57, 59, 60, 64, 66, 75, 76, 77, 78, 79, 82, 89, 90, 97, 98, 102, 
103, 116, 127, 128, 129, 130, 132, 135, 136, 140, 141, 144, 156, 157, 159, 160, 
161, 162, 163, 166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 178, 179, 
190, 191, 192, 195, 197, 200, 202, 203, 204, 205, 208, 233, 234, 235, 239, 240, 
241, 2452, 243, 245, 247, 249, 250, 255, 263, 264, 269, 274, 278, 2^9, 282, 306, 
316, 3X7, 323, 324, 380, 404, 409, 433, 446, 448, 449, 451, 470, 471 / 473, 476, 
479, 486, 488, 489, 497, 498, 499, 501, 504, 507, 508, 509, 510, 512, 514, 516, 

519, 527, 530, 532, 542, 545, 560, 563, 564, 565, 566, 568, 569, 572, 573, 574, 
575, 578, 583, 584, 586, 587, 589, 590, 599, 600, 601, 603, 606, 612, 613, 620, 
621, 622, 624, 625, 627, 629, 630, 632, 634, 636, 637, 640, 641, 642, 643, 644, 
645, 646, 647, 648, 649, 658, 678, 682, 687, 692, 694, 764, 775, 856, 857, 860, 
881, 882, 883, 884, 890, 892, 899, 900, 903, 905, 907, 908, 911, 912, 916, 917, 
921, 922, 923, 925, 927, 931, 932, 935, 939, 940, 968, 986, 1039, 1041, 1045, 
1047, 1062, 1063, 1083. 

50%-80% inhibition at 10 pM: Compound Nos. 7, 32, 36, 61, 62, 63, 65, 67, 69, 
70, 71, 72, 73, 74, 81, 91, 105, 114, 121, 123, 134, 137, 138, 139, 146, 147, 
148, 149, 151, 154, 165, 177, 232, 244, 248, 251, 252, 253, 256, 259, 261, 266, 
267, 276, 286, 292, 293, 295, 301, 305, 307, 310, 314, 315, 320, 322, 328, 434, 
435, 436, 437, 439, 440, 443, 447, 450, 452, 453, 454, 455, 456, 468, 469, 472, 
474, 475, 477, 478, 480, 481, 482, 483, 485, 490, 493, 494, 500, 505, 511, 517, 

520, 529, 534, 540, 543, 544, 548, 555, 556, 561, 562, 570, 576, 579, 611, 617, 
853, 854, 855, 858, 859, 875, 877, 879, 880, 885, 886, 887, 888, 891, 894, 895, 
904, 906, 909, 910, 913, 914, 918, 928, 930, 933, 937, 938, 945, 970, 1040, 1044, 
1046. 

>80% inhibition at 10 |iM: Compound Nos. 31, 45, 46, 48, 58, 68, 80, 83, 113, 
115, 142, 143, 145, 150, 152, 265, 268, 272, 275, 283, 285, 287, 288, 290, 291, 
294, 296, 297, 302, 308, 309, 313, 321, 325, 326, 358, 438, 441, 442, 444, 445, 
457, 466) 467, 484, 487, 491, 492, 495, 496, 503, 518, 537, 538, 547, 554, 876, 
878, 919, 929, 943. 

20%-50% inhibition at 1 \M: Compound Nos. 1118, 1121, 1136, 1143, 1146, 1158, 
1159, 1167, 1170, 1359, 1361, 1362, 1363. 

50%^80% inhibition at 1 liM: Compound Nos. 1133, 1134, 1137, 1141, 1156, 1161, 
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1162, 1163, 1164, 1166. 

>80% inhibition at 1 jiM: Conpound No. 1147. 

3-2. Measurement of inhibition of binding of ["^I] -labeled baculovirus 
5 expressed human MCP-1 to THP-1 cells (Method 2) 

Human monocytic leukemia cell line THP-1 was suspended in assay buffer 
(SOitiMHEPES, pH7.4, l.OxriMCaClz, S.OmMMgGlr, 0.5% BSA) to give a cell suspension 
of a concentration of 1 x 10' cells/mL. The test compound was diluted in the 

10 assay buffer and used as the test confound solution. t^"l] -labeled human MCP-1 
described above was diluted in assay buffer to 1 mCi/mL and used as the labeled 
ligand solution. In a 3#well filter plate (Millipore Co. ) , 25 |iL of test conpound 
solution, 25 |iL of labeled ligand solution and 50 \lL of cell suspension were 
aliquoted into each well in this order, stirred (total reaction volume 100 |iL) , 

15 and incubated for one hour at 18 'C. 

After the reaction, the reaction solution was filtered, and the filter 
was washed twice with 200 |iL of cold PBS (200 |iL of cold PBS was added and then 
filtered) . The filter was air-dried and 25 of liquid scintillator was added 
20 into each well. The radioactivity retained by the cells on the filter were 
measured using TopCount (Packard Instrument Co.). 

To calculate the ability of test confound to inhibit binding of human 
MCP-1 to THP-1 cells, non-specific binding determined by adding 100 ng of 
25 unlabeled human MCP-1 in place of the test compound was subtracted, while the 
counts with no test confound added was taken as 100%. 

Inhibition (%) = {1 - (A - B) / (C - B) ) x 100 

30 (A, counts with test confound added; B, counts with 100 ng of unlabeled human 
MCP-1 added; C, counts with [^"l] -labeled human MCP-1 added). 

When inhibition by the cyclic amine derivative of this invention was 
measured, for example, the following compounds demonstrated 20%-50%, 50%-80% 
35 and >80% inhibitory activity at 0.2 fiM, 1 nM or 10 |iM, respectively. These 
confounds are 

20%-50% inhibition at 10 \Mi Confound No. 1560. 
50%-80% inhibition at 10 pM: Compound No. 1550. 
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>80% inhibition at 10 |iM: Coirqpound Nos, 541, 1042, 1043, 1559. 
20%-50% inhibition at 1 |jM: Compound Nos. 1098, 1100, 1101, 1104, 1105, 1109, 
1110, 1116, 1174, 1175, 1176, 1178, 1187, 1188, 1189, 1197, 1198, 1199, 1200, 
1201, 1202, 1209, 1210, 1211, 1212, 1222, 1225, 1229, 1230, 1237, 1238, 1243, 
5 1250, 1259, 1261, 1265, 1266, 1272, 1277, 1282, 1294, 1299, 1302, 1307, 1315, 
1318, 1319, 1320, 1329, 1330, 1335, 1336, 1337, 1343, 1344, 1353, 1355, 1356, 
1357, 1358, 1368, 1372, 1385, 1386, 1392, 1400, 1413, 1422, 1423, 1425, 1426, 
1429, 1430, 1432, 1437, 1440, 1445, 1446, 1447, 1448, 1450, 1452, 1453, 1455, 
1458, 1459, 1461, 1463, 1464, 1466, 1468, 1469, 1470, 1471, 1474, 1479, 1482, 

10 1485, 1507, 1508, 1510, 1511, 1512, 1513, 1514, 1515, 1516, 1518, 1519, 1521, 
1522, 1524, 1535, 1538, 1540, 1542, /1544, 1571, 1573, 1574, 1575, 1576, 1577, 
1578, 1579, 1580, 1581, 1582, 1585,*i587, 1598, 1602, 1603, 1604, 1609, 1611, 
1612, 1613, 1614, 1615, 1616, 1617,' 1618, 1622, 1627, 1630, 1643, 1646, 1662, 
1669, 1716, 1717, 1723, 1728, 1731, 1733, 1736, 1739, 1740, 1747, 1750, 1755, 

15 1757, 1758, 1759, 1760, 1761, 1762, 1769, 1770, 1771, 1772, 1773, 1774, 1777, 
1783, 1784, 1785, 1791, 1793, 1904, 1911, 1917, 2057, 2061, 2063, 2064, 2065, 
2066, 2067, 2068, 2069, 2071, 2072, 2073, 2074, 2075, 2076, 2080, 2081, 2082, 
2110, 2112, 2123, 2130, 2131, 2139. 

50%-80% inhibition at 1 jiM: Confound No s . 37, 298, 318 , 1084, 1091, 1103, 1106, 
20 1108, 1111, 1113, 1114, 1115, 1138, 1142, 1165, 1179, 1190, 1192, 1193, 1195, 
1196, 1204, 1205, 1206, 1207, 1208, 1245, 1246, 1255, 1257, 1258, 1262, 1263, 
1293, 1300, 1342, 1351, 1352, 1354, 1370, 1371, 1373, 1375, 1377, 1378, 1380, 

1381, 1383, 1384, 1391, 1411, 1412, 1414, 1417, 1418, 1419, 1421, 1424, 1431, 
1436, 1439, 1449, 1454, 1456, 1457, 1460, 1462, 1472, 1473, 1487, 1502, 1504, 

25 1506, 1517, 1525, 1526, 1527, 1529, 1530, 1531, 1532, 1533, 1534, 1536, 1537, 
1539, 1541, 1545, 1593, 1600, 1601, 1606, 1608, 1619, 1620, 1621, 1623, 1624, 
1625, 1626, 1628, 1629, 1645, 1650, 1654, 1658, 1663, 1664, 1665, 1670, 1671, 
1672, 1673, 1675, 1678, 1679, 1681, 1684, 1687, 1688, 1689, 1690, 1711, 1712, 
1714, 1718, 1722, 1725, 1726, 1727, 1729, 1730, 1732, 1734, 1735, 1737, 1741, 

30 1742, 1743, 1744, 1745, 1746, 1748, 1751, 1753, 1754, 1756, 1779, 1781, 1782, 
1786, 1788, 1789, 1790, 1792, 1795, 1797, 1798, 1800, 1801, 1804, 1848, 1862, 
1883, 1885, 1886, 1887, 1889, 1893, 1894, 1903, 1905, 1910, 1912, 1913, 1914, 
1918, 1922, 1976, 1985, 2027, 2035, 2062, 2083, 2084, 2088, 2089, 2090, 2111, 
2124, 2125, 2126, 2135. 

35 >80% inhibition at 1 jiM: Compound Nos. 299, 311, 312, 329, 1042, 1043, 1085, 
1119, 1191, 1203, 1220, 1228, 1236, 1244, 1256, 1288, 1295, 1308, 1310, 1376, 

1382, 1393, 1395, 1415, 1416, 1420, 1435, 1438, 1441, 1480, 1481, 1570, 1583, 
1584, 1589, 1590, 1594, 1595, 1607, 1634, 1660, 1661, 1666, 1668, 1695, 1696, 
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1697, 1698, 1699, 1701, 1702, 1703, 1704, 1705, 1706, 1707, 1708, 1709, 1713, 
1724, 1749, 1752, 1775, 1776, 1778, 1780, 1787, 1794, 1796, 1799, 1802, 1803, 
1841, 1869, 1870, 1871, 1872, 1876, 1877, 1892, 1896, 1897, 1898, 1899, 1900, 
1901, 1902, 1906, 1907, 1908, 1909, 1915, 1916, 1919, 1920, 1921, 2085, 2086, 
5 2087, 2113, 2114, 2118, 2119, 2120, 2121, 2122, 2127, 2128, 2129, 2132, 2133, 
2136, 2137, 2138, 2159, 2161, 2162, 2187, 2189, 2193. 

20%-50% inhibition at 0.2 jiM; Compound Nos. 1680, 1682, 1686, 1691, 1694, 1700, 
1805, 1810, 1811, 1812, 1813, 1815, 1816, 1817, 1818, 1819, 1820, 1824, 1825, 
1826, 1827, 1828, 1832, 1833, 1834, 1835, 1836, 1839, 1840, 1842, 1843, 1851, 

10 1852, 1853, 1854, 1855, 1856, 1858, 1859, 1860, 1863, 1864, 1865, 1866, 1868, 
1874, 1878, 1879, 1880, 1888, 1890, 1891 1895, 1926, 1927, 1928, 1929, 1930, 
1934, 1935, 1937, 1945, 1946, 1951, 1952/1953, 1954, 1959, 1960, 1961, 1962, 
1966, 1969, 1970, 1971, 1972, 1973, 1977, 1978, 1979, 1980, 1981, 1985, 2014, 
2027, 2028, 2033, 2035, 2039, 2040, 2041, 2042, 2044, 2045, 2046. 

15 50%-80% inhibition at 0.2 jjM: Compound Nos. 1677, 1678, 1679, 1681, 1687, 1688, 
1689, 1690, 1695, 1697, 1808, 1809, 1841, 1848, 1861, 1862, 1869, 1870, 1871, 
1872, 1873, 1876, 1877, 1883, 1884, 1885, 1886, 1887, 1889, 1893, 1894, 1976. 
>80% inhibition at 0.2 |iM: Compound No. 1696, 1892. 

20 Exasple 2045: Measurement of Inhibition of Binding of ["'l] -Labeled 

Human MCP-1 to Cells Expressing the MCP-1 Receptor. 

1, Derivation of cells expressing the MCP-1 receptor 

cDNA fragment containing the MCP-1 receptor reported by S. Yamagami et 
al.. Biochemical Biophysical Research Coinmuni cations 1994, 202, 1156-1162) was 

25 cloned into the expression plasmid pCEP4 (Invitrogen Co.) at the NotI site, and 
the plasmid obtained was trans fected into the human )cidney epithelial cell line 
293-EBNA using the Lipof ectamine reagent (Gibco-BRL Co.). The cells were 
cultured in the presence of the selective agent (Hygromycin) , and a stably 
expressing transfectant line was obtained. The expression of the receptor was 

30 confirmed by binding of ["^1] -labeled human MCP-1. 

2. Measurement of inhibition of binding of [^"l] -labeled baculovirus 
expressed human MCP-1 to the MCP-1 receptor expressing cells 

The MCP-1 receptor expressing cells on tissue culture dishes were scraped 
35 using a cell scraper and suspended in assay buffer (D-MEM (Gibco-BRL Co.) 
containing 0.1% BSA and 25 nM HEPES adjusted to pH 7.4) to give a cell suspension 
of a concentration of 6 x 10^ cells/mL. The test confound was diluted in the 
assay buffer. The remainder of the procedure was as described in Example 2044. 
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When the inhibition by some typical compounds of the present invention 
was measured, the inhibitory activities were substantially the same as those 
in Example 2044, respectively. 

Exanple 2046; Measuzeanent o£ Inhibition of Cell Chemotaacis. 

In order to determine the inhibition of cell chemotaxis by the compounds 
of this invention, we measured cell chemotaxis caused by monocyte chemotactic 
factor MCP-1 using the human monocytic leukemia cell line THP-1 as the chemotactic 

10 cell according to the method of Fall etal. (J. Immunol . Methods, 190, 33, 239-247) . 
2 X 10^ cells/mL of THP-1 cells (suspended in RPMI-1640 (Flow Laboratories Co.) 

10% FCS) was placed in the upper chamber (200 |iL) of a 96 Wejll micro- chemotaxis 
chamber (Neuroprobe, registered tradename) , ' and human recombinant MCP-1 iii a 
same solution (Peprotech Co.) at a final concentration of 20 ng/mL was placed 

15 in the lower chamber, with a polycarbonate filter (PVP-free, Neuroprobe; 
registered tradename) placed between the two chambers. These were incubated 
at 37 •C for 2 hr in 5% COa- 

The filter was removed, and the cells which had migrated to the underside 
of the filter was fixed, stained using Diff Quick (Kokusai Shiyaku Co.) and then 

20 quantitated using a plate reader (Molecular Device Co.) at a wavelength of 550 
nm to determine the index of cell migration as a mean of 3 wells. In addition, 
test coit5)ounds were placed in the upper and lower chambers along with THP-1 and 
MCP-1, respectively, and the inhibition of cell migration (inhibition IC50 (fiM) ) 
was determined. Inhibition was defined as { (cells migration induced MCP-1 with 

25 no test compound in the upper and lower chambers) - (cells migration with no 
MCP-1 added in the lower chamber) = 100%), and the concentration of the test 
coB5>ound which gave 50% inhibition was designated IC50. 

When inhibition by the cyclic amine derivative of this invention was 
30 measured, for exanqple, the 50% inhibition concentration (IC50) for the 
following compounds were IC50 < 0.1 fiM. 

ICso < 0.1 MM: Compound Nos. 4, 37, 298, 299, 311, 312, 318, 329, 461, 886, 909, 
1042, 1043, 1085, 1119, 1138, 1142, 1165, 1179, 1191, 1203, 1205, 1220, 1228, 
1236, 1244, 1245, 1256, 1288, 1293, 1295, 1308, 1310, 1352, 1376, 1382, 1393, 
35 1395, 1416, 1420, 1435, 1436, 1438, 1441, 1480, 1531, 1532, 1570, 1583, 1584, 
1589, 1590, 1594, 1595, 1600, 1601, 1607, 1660, 1661, 1664, 1666, 1668, 1698, 
1699, 1701, 1702, 1703, 1704, 1706, 1707, 1708, 1709, 1713, 1775, 1776, 1778, 
1779, 1787, 1794, 1796, 1799, 1802, 1803, 1896, 1898, 1899, 1900, 1901, 1902, 
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1906, 1907, 1908, 1909, 1915, 1916, 1919, 1920, 1921, 2087, 2114, 2128, 2129, 
2132, 2137, 2141, 2144, 2157, 2158, 2189. 
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CXaxms 

What is- claimed is: 

1. A compound of the formula (I) below: 

^(CHdrN )-(CHj)„-N-C-(CHj)p-|-(CH2),-G-Fl» (I) 

, a pharmaceutically acceptable acid addition salt thereof or a pharmaceutically 
acceptable Cj-Ce alkyl addition salt thereof, 

wherein is a phenyl group, a C^-Cq cycloalkyl group, or an ,ci.:omatic 
heterocyclic group having 1-3 heteroatoms selected from the group cos.sistiiig 
of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof, 
in which the phenyl or aromatic heterocyclic group may be condensed with a benzene 
ring or an aromatic heterocyclic group having 1-3 heteroatoms selected from the 
group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof, to form a condensed ring, and the phenyl group, Ca-Ce 
cycloalkyl group, aromatic heterocyclic^ group, or condensed ring may be 
sxibstituted with one or more of a halogen atom, a hydroxy group, a cyano group, 
a nitro group, a carboxy group, a carbamoyl group, a Ci-Cg alkyl group, a C3-C8 
cycloalkyl group, a Cz^Cg alkenyl group, a Ci-Cg alkoxy group, a Cj-Ce alkyl thio 
group, a C3-C5 alkylene group, a C2-C4 alkylenoxy group, a C1-C3 alkylenedioxy 
group, a phenyl group, a phenoxy group, a phenylthio group, a benzyl group, a 
benzyloxy group, a benzoylamino group, a C2-C7 alkanoyl group, a C2-C7 
alkoxycarbonyl group, a C2-C7 alkanoyloxy group, a C2-C7 alkanoylamino group, 
a C2-C7 AHalkylcarbamoyl group, a C^-C^ cycloalkyl carbamoyl group, a Ci-Cc 
alkylsulfonyl group, a C3-C8 (alkoxycarbonyl) methyl group, a N-phenyl carbamoyl 
group, a piperidinocarbonyl group, a morpholinocarbonyl group, a 1- 
pyrrolidinylcarbonyl group, a divalent group represented by the formula: - 
NH(C=0)0-, a divalent group represented by the formula: -NH(C=S)0-, an amino 
group, a mono(Ci"C6 alkyl) amino group, or a dKCi-Cg alkyl) amino group, wherein 
the substituent for the phenyl group, C3-C8 cycloalkyl group, aromatic 
heterocyclic group, or condensed ring is optionally svibstituted with one or more 
of a halogen atom, a hydroxy group, an amino group, a trif luoromethyl group, 
a Ci-Cg alkyl group, or a Ci-Ce alkoxy group; 

is a hydrogen atom, a Ci-Cg alkyl group, a Cz-C, alkoxycarbonyl group, 
a hydroxy group, or a phenyl group, in which the Ci-Ce alkyl or phenyl group may 
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be substituted with one or more of a halogen atom, a hydroxy group^ a Ci-Cs alkyl 
group, or a Ci-Cg alkoxy group, and when j = 0, is not a hydroxy group; 

j represents an integer of 0-2; 

k represents an integer of 0-2; 

m represents an integer of 2-4; 

n represents 0 or 1; 

is a hydrogen atom or a Ci-Cg alkyl group optionally substituted with 
one or two phenyl groups each of which may be substituted with one or more of 
a halogen atom, a hydroxy group, a Ci-Cg alkyl group, or a Ci-Ce alkoxy group; 

R* and R^ are the same or different from each other and are a hydrogen 
atom, a hydroxy group, a pheny^i group, or a Ci-Cg alkyl group, in which the Ci-Cg 
alkyl group is optionally sub&tJituted with one or more of a halogen atom, a hydroxy 
group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, amercapto 
group, a guanidino group, a Ca-Ce cycloalkyl group, a Ci-Ce alkoxy group, a Ci-Ce 
alkyl thio group, a phenyl group optionally substituted with one or more of a 
halogen atom, a hydroxy group, a Ci-Cg alkyl group, a Ci-Cg alkoxy group, or a 
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group, 
a C2-C7 alkanoyl group, a C2-C7 alkoxycarbonyl group, a C2-C7 alkanoyloxy group, 
a C2-C7 alkanoylamino group, a Cz-Ci iV- alkyl carbamoyl group, a Ci-Cg alkylsulfonyl 
group, an amino group, a mono(Ci~C6 alkyDamino group, a di(Ci-C6 alkyl)amino 
group, or an aromatic heterocyclic group having 1-3 of heteroatoms selected from 
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof and optionally condensed with benzene ring, or R* and R^ taken 
together form a 3 to 6 membered cyclic hydrocarbon; 
p represents 0 or 1; 
q represents 0 or 1; 

G is a group represented by -CO-, -SO2-, -C0-0-, -NR'-CO-, -CO-NR'-, 
-NH-CO-NH-, -NH-CS-NH-, -NR'-SOz-, -SOz-NR'-, -NH-CO-0-, or -O-C0-NH-, wherein 
r' is a hydrogen atom or a Ci-Cg alkyl group, or r' taken together with R^ represents 
C2-C5 alkylene group; 

R^ is a phenyl group, a C3-C8 cycloalkyl group, a C3-CQ cycloalkenyl group, 
a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoms selected 
from the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, 
or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic 
group may be condensed with a benzene ring or an aromatic heterocyclic group 
having 1-3 heteroatoms selected from, the group consisting of an oxygen atom, 
a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed 
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ring, and the phenyl group, C3-C8 cycloalkyl group, Ca-Ce cycloalkenyl group, 
benzyl group, aromatic heterocyclic group, or condensed ring may be substituted, 
with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano 
group, a nitro group, a thiocyanato group, a carboxy group, a carbamoyl group, 
a trifluoromethyl group, a C1-C6 alkyl group, a .C3-C6 cycloalkyl group, a Cj- 
C6 alkenyl group, a Ci-Ce alkoxy group, a C3-C8 cycloalkyloxy group, a Ci-Cs 
alkyl thio group, a Ci-Ca alkylenedioxy group, a phenyl group, a phenoxy group, 
a phenylamino group, a benzyl group, a benzoyl group, a phenylsulfinyl group, 
a phenylsulfonyl group, a 3-phenylureido group, a C2-C7 alkanoyl group, a C2-C7 
alkoxycarbonyl group, a C2-C7 alkanoyloxy group, a C2-C7 alkanoylamino group, 
a C2-C7 W-alkylcarbamoyl group, a Ci-Cg alkylsulfonyl group, a phenyl carbamoyl 
group, a W,W-di(Ci-C6 alkyl) sulfamoyl group, af. amino group, a mono(Ci-C6 
alkyl) amino group, a dilCi-Cg alkyl) amino group, a benzylamino group, a Cz-Ct 
(alkoxycarbonyl) amino group, a Cj-Cg (alkylsulfonyl) amino group, or a bis(Ci-C6 
alkylsulfonyl) amino group, wherein the substituent for the phenyl group, Ca-Ce 
cycloalkyl group, C3-C8 cycloalkenyl group, benzyl group, aromatic heterocyclic 
group, or condensed ring is optionally substituted with one or more of a halogen 
atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group, 
a Ci-Ce alkyl group, a Ci-Cs alkoxy group, a Ci-Ce alkylthio group, a mono(Ci-C6 
alkyl) amino group, or a dKCi-Cg alkyl) amino group. 

2. A confound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein k = 1 and m = 2 in the above formula (I) . 

3. A coii5)ound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 2, 
wherein n* = 0 in the above formula (I) . 

.4. A compound, its pharmaceutically acceptable acid addition salt or its 

pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein k = 0, m = 3 and n = 1 in the above formula (I) . 

5. A compound, its pharmaceutically acceptable acid addition salt or its 

pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein k = 1 and m = 3 in the above formula (I) . 
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6. A confound, its pharroaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein k. = 2 and m = 2 in the above formula (I) . 

7. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Cj-Cg alkyl addition salt as set forth in claim 6, 
wherein n = 1 in the above formula (I). 

8. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein k = 1 and m = 4 in the above formula (I) 

9. A confound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein j = 0 in the above formula (I). 

10. A coii5>ound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein p « 0, q = 0 and G is a group represented by -Nr'-CO- in the above formula 
(I). 

11 • A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Ce alkyl addition salt as set forth in claim 1, 
wherein is a hydrogen atom, is a hydrogen atom and R^ is a hydrogen atom 
in the above formula (I). 

12. A coii?>ound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein the substituent for the phenyl group, Ca-Cg cycloalkyl group, aromatic 
heterocyclic group, or condensed ring in R^ is one or more of a halogen atom, 
a hydroxy group, a Ci-Cs alkyl group, a C2-C6 alkenyl group, a Ci-Cg alkoxy group, 
a Ci-Ce alkyl thio group, a C2-C4 alkylenoxy group, a methyl enedioxy group, a 
N-phenylcarbamoyl group, an amino group, a mono{Ci-C6 alkyl) amino group, or a 
di(Ci-C6 alkyl) amino group in the above formula (I). 

13. A confound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cc alkyl addition salt as set forth in claim 1, 
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wherein the substituent for the phenyl group, C3-C9 cycloalkyl group, C3-C8 
cycloalkenyl group, benzyl group, aromatic heterocyclic group, or condensed ring 
in R* is one or more of a halogen atom, a nitro group, a trifluoromethyl group, 
a Ci-C6 alkyl group, a Ci-Cg alkoxy group, a phenyl sulfonyl group, a C2-C7 
alkanoylamino group, or an amino group in the above formula (I) . 

14. A confound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Ce alkyl addition salt as set forth in claim 1, 
wherein is a phenyl group or an isoxazolyl group in the above formula (I) . 

15. A ccjnpound, its pharmaceutically acceptable acid addition sa^It or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth ii^ -claim 1, 
wherein is a phenyl group, a furyl group, or a thienyl group in the above 
formula (I) . 

16. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/ or its action on a target cell using a pharmaceutical preparation 
containing a therapeutically effective amount of a coitqaound represented by the 
formula (I) below: 

y(CH2)ta o R'^ 

>-(CH2)j-N )-(CH2)„-N-C-(CH2)p— |-(CH2)q-G-R' (O 
\cH2)j R' 

, a pharmaceutically acceptable acid addition salt thereof or a pharmaceutically 
acceptable Ci-Cg alkyl addition salt thereof, 

wherein R^ is a phenyl group, a C3-C8 cycloalkyl group, or an aromatic 
heterocyclic group having 1-3 heteroatoms selected from the group consisting 
of an oxygen atom, a sulfur atom, a nitrogen atom, or a combination thereof, 
in which the phenyl or aromatic heterocyclic group may be condensed with a benzene 
ring or an aromatic heterocyclic group having 1-3 heteroatoms selected from the 
group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof, to form a condensed ring, and the phenyl group, C3-C8 
cycloalkyl group, aromatic heterocyclic group, or condensed ring may be 
substituted with one or more of a halogen atom, a hydroxy group, a cyano group, 
a nitro group, a carboxy group, a carbamoyl group, a Ci-Cg alkyl group, a C3-C8 
cycloalkyl group, a C2-C6 alkenyl group, a CpCe alkoxy group, a Ci-Ce alkylthio 
group, aC3-C5alkylenegroup, a C2-C4 alkyl enoxy group, a C1-C3 alkyl enedioxy group, 
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a phenyl group, a phenoxy group, a phenyl thio group, a-benzyl group, a benzyloxy 
group, a benzoylamino group, a C2-C7 alkanoyl group, a C2-C7 alkoxycarbonyl group, 
a C2-C7 alkanoyloxy group, a C2-C7 alkanoylamino group, a Cz-C? J^Halkyl carbamoyl 
group, a C4-C9 JV-cycloalkylcarbamoyl group, a Ci-Cg alkylsulfonyl group, a C3-C9 
(alkoxycarbonyl) methyl group, a J^-phenyl carbamoyl group, a piperidinocarbonyl 
group, a morpholinocarbonyl group, a 1-pyrrolidinylcarbonyl group, an amino 
group, a monoCCi-Cg alkyl) amino group, or a di(Ci-C6 alkyl) amino group, wherein 
the substituent for the phenyl group, C3-CB cycloalkyl group, aromatic 
heterocyclic group, or condensed ring is optionally substituted with one or more 
of a halogen atom, a hydroxy group, an amino group, a trif luoromethyl group, 
a Ci-Ce alkyl group, or 4 Ci-Cg alkoxy group; 

is a hydrogen atom, a Ci-Ce alkyl group, a C2-C7 alkoxycarbonyl group, 
a hydroxy group, or a phenyl group, in which the pi-Cc alkyl or phenyl group may 
be substituted with one or more of a halogen atom, a hydroxy group, a Ci-Ce alkyl 
group, or a Ci-Cc alkoxy group, and when j = 0, is not a hydroxy group; 

j represents an integer of 0-2; 

k represents an integer of 0-2; 

m represents an integer of 2-4; 

n represents 0 or 1; 

R^ is a hydrogen atom or a Ci-Cg alkyl group optionally substituted with 
one or two phenyl groups each of which may be substituted with one or more of 
a halogen atom, a hydroxy group, a Ci-Ce alkyl group, or a Ci-Cg alkoxy group; 

R* and R^ are the same or different from each other and are a hydrogen 
atom, a hydroxy group, a phenyl group, or a Ci-Ce alkyl group, in which the Cj-Cg 
alkyl group is optionally substituted with one or more of a halogen atom, a hydroxy 
group, a cyano group, a nitro group, a carboxy group, a carbamoyl group, amercapto 
group, a guanidino group, a C3-C8 cycloalkyl group, a Cj-Cc alkoxy group, a Ci-Ce 
alkylthio group, a phenyl group optionally substituted with one or more of a 
halogen atom, a hydroxy group, a Ci-Cg alkyl group, a Ci-Cg alkoxy group, or a 
benzyloxy group, a phenoxy group, a benzyloxy group, a benzyloxycarbonyl group, 
a C2-C7 alkanoyl group, a C2-C7 alkoxycarbonyl group, a C2'Ci alkanoyloxy group, 
a C2-C7 alkanoylamino group, a C2-C7 N~alkylcarbamoyl group, a Ci-Cg alkylsulfonyl 
group, an amino group, a mono(Ci-C6 alkyl)amino group, a di(Ci-C6 alkyl)amino 
group, or an aromatic heterocyclic group having 1-3 of heteroatoms selected from 
the group consisting of an oxygen atom, a sulfur atom, a nitrogen atom, or a 
combination thereof and optionally condensed with benzene ring, or R* and R^ taken 
together form a 3 to 6 menibered cyclic hydrocarbon; 
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p represents 0 or 1; 
q represents 0 or 1; 

G is a group represented by -CO-, -spz-, -CO-0-, -NR'-CO-, -CO-NR^-, 
-NH-CO-NH-, -NH-CS-NH-, -NR'-SOz", -SOz-NR'-, -NH-CO-0-, or -0-CO-NH-, wherein 
R^ is a hydrogen atom or a d-Cc alkyl group, or R^ taken together with R^ represents 

C2-C5 alkylene group; 

R* is a phenyl group, a C3-C8 cycloalkyl group, a C3-C8 cycloalkenyl group, 
a benzyl group, or an aromatic heterocyclic group having 1-3 heteroatoras selected 
from the group consisting of an oxygen atom/ a sulfur atom, a nitrogen atom, 
or a combination thereof, in which the phenyl, benzyl, or aromatic heterocyclic 
group may be condensed witii a benzene ring or an aromatic heterocyclic group 
having 1-3 heteroatoms selected from the group consisting of an oxygen atom, 
a sulfur atom, a nitrogen atom, or a combination thereof, to form a condensed 
ring, and the phenyl group, G3-C8 cycloalkyl group, C3-C8 cycloalkenyl group, 
benzyl group, aromatic heterocyclic group, or condensed ring may be substituted 
with one or more of a halogen atom, a hydroxy group, a mercapto group, a cyano 
group, a nitro group, a thiocyanato group, a carboxy group, a carbamoyl group, 
a trifluoromethyl group, a Ci-Cc alkyl group, a C3-C6 cycloalkyl group, a Cz- 
Cc alkenyl group, a Ci-Cg alkoxy group, a Cj-Ce cycloalkyloxy group, a Ci-Cc 
alkylthio group, a C1-C3 alkylenedioxy group, a phenyl group, a phenoxy group, 
a phenylamino group, a benzyl group, a benzoyl group, a phenylsulf inyl group, 
a phenylsulf onyl group, a 3-phenylureido group, a C2-C7 alkanoyl group, a C2-C7 
alkoxycarbonyl group, a C2-C7 alkanoyloxy group, a C2-C, alkanoylamino group, 
a C2-C7 N-alkylcarbamoyl group, a C^-Cs alkylsulf onyl group, a phenyl carbamoyl 
group, a i7, W-di (Ci-Ce alkyl) sulfamoyl group, an amino group, a mono(Ci-C6 
alkyl) amino group, a di(Ci-C6 alkyl) amino group, a benzylamino group, a C2-C7 
(alkoxycarbonyl) amino group, a C1-C6 (alkylsulf onyl) amino group, or a bis(C3-C6 
alkylsulf onyl) amino group, wherein the substituent for the phenyl group, C3-C8 
cycloalkyl group, C3-C8 cycloalkenyl group, benzyl group, aromatic heterocyclic 
group, or condensed ring is optionally substituted with one or more of a halogen 
atom, a cyano group, a hydroxy group, an amino group, trifluoromethyl group, 
a Cj-Ce alkyl group, a Ci-Cg alkoxy group, a C^-Ce alkylthio group, a mono(Ca-C6 
alkyl) amino group, or a di(Ci-C6 alkyl) amino group. 

17. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
k = 1 and m = 2 in the above formula (I) . 
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18. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 17, wherein 
n = 0 in the above formula (I) . 

19. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell- and/or its action on a target cell as set forth in claim 16, wherein 
k = 0, ra = 3 and n = 1 in the above formula (I) . 

20. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
k =1 and m = 3 in the above formula (I) . 

21. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
k = 2 and m = 2 in the above formula (I) . 

22. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 21, wherein 
n = 1 in the above formula (I) • 

23. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
k = 1 and m = 4 in the above formula (I) . 

24. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
j = 0 in the above formula (I) • 

25. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
p = 0, q = 0 and G is a group represented by -NR^-CO- in the above formula (I) . 

26. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 

is a hydrogen atom, R^ is a hydrogen atom and r' is a hydrogen atom in the 
above formula (I) . 
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27 . A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in Claim 16, wherein 
the substituent for the phenyl group, C3-C8 cycloalkyl group, aromatic 
heterocyclic group, or condensed ring in is one or more of a halogen atom, 
a hydroxy group, a Ci-Cg alkyl group, a Cz-Cg alkenyl group, a Cj-Cs alkoxy group, 
a Ci-Cg alkylthio group, a C2-C4 alkylenoxy group, a methyl enedioxy group, a 
JV-phenylcarbamoyl group, an amino group, a mono{Ci-C6 alkyl) amino group, or a 
di(Ci-C6 alkyl) amino group in the above formula (I) • 

28. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
the substituent for the phenyl group, C3-CB cycloalkyl group, cycloalkenyl 
group, benzyl group, aromatic heterocyclic group, or condensed ring in is 
one or more of a halogen atom, a nitro group, a trifluoromethyl group, a Ci-Ce 
alkyl group, a Ci-Cg alkoxy group, a phenylsulf onyl group, a C2-C7 alkanoylamino 
group, or an amino group in the cOsove formula (I).. 

29. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
R^ is a phenyl group or an isoxazolyl group in the above formula (I), 

30. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell aftd/or its action on a target cell as set forth in claim 16, wherein 
R* is a phenyl group, a furyl group, or a thienyl group in the above formula 
(I). 

31. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/ or its action on a target cell as set forth in claim 16, wherein 
the chemokine is MlP-la. 

32. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
the chemokine is MCP-1. 

33. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 

363 



wo 99/25686 



PCTAJS9fl/23254 



the chemokine receptor is CCRl. 

34. A method of inhibiting the binding of a chemokine to the receptor of a 
target cell and/or its action on a target cell as set forth in claim 16, wherein 
the chemokine receptor is CCR2A or CCR2B. 

35. A confound, its pharmaceutically acceptable acid addition salt or its 
phannaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein the coitpound is 4- [ {N- (2-amino-5-chloroben2oyl) glycyljaminomethyl] - 
1- (4-chlorobenzyl)piperidine. 

36. ^ A coinpound, its pharmaceutically acceptable acid addition salt or its 
phannaceutically acceptable Cx-Cg alkyl addition salt as set forth in claim 1, 
wherein the conpound is 4- [ {N- (2-^ amino- 4, 5- 
dif luorobenzoyl ) glycyl ) aminomethyl ] -1- ( 4-chloroben2yl ) piperidine . 

37. A confound, its pharmaceutically acceptable acid addition salt or . its 
pharmaceutically acceptable Ci-Ce alkyl addition salt as set forth in claim 1, 
wherein the compound is 4- [ {N- (2-amino-5- 
trif luoromethylbenzoyl) glycyl ) aminomethyl] -1- (4-chloroben2yl ) piperidine . 

38. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Ce alkyl addition salt as set forth in claim 1, 
wherein the confound is 4- [ {N- {2-amino-5- 
trif luoromethoxybenzoyl) glycyl} aminomethyl] -1- {4-chlorobenzyl) piperidine. 

39. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein the con?>ound is 4- 1 IN- (2-amino-4, 5- 
dif luorobenzoyl) glycyl ) aminomethyl ] -1- ( 4-bromobenzyl ) piperidine . 

40. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein the compound is 1- (2-amino-4-chlorobenzyl) -4- [ {N- (2-amino-5- 
trif luoromethylbenzoyl) glycyl ) aminomethyl] piperidine. 

41. A compound, its pharmaceutically acceptable acid addition salt or its 

364 



wo 99/25686 



PCTAJS98/23254 



pharmaceutically acceptable Cj-Ce alkyl addition salt as set forth in claim 1, 
wherein the confound is 1- (3-aiaino-4-methoxybenzyl) -4- [ {N- (2-amino-4^ 5- 
di f luorobenzoyl ) glycyl ) aminomethyl ] piperidine . 

42- A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein the compound is 4- [ {N- |2-amino-4r 5- 

dif luorobenzoyl ) glycyl ) aminomethyl] -1- { 4-chloro-3- 
(methylamino ) benzyl ) piperidine . 

43. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acSWptable Ci-Cg alkyl addition salt as set forth in claim 1,5 
wherein the compound is 4- [ {N- (2-amino-5- 
trif luoromethylbenzoyl) glycyl} aminomethyl] -1- (2-thioxo-2, 3-dihydro-l, 3- 

i benzoxazol- 5-ylmethyl ) piperidine . 

44. A coitpound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [ (iV- (2-amino-5- 
trif luoromethylbenzoyl) glycyl ) amino] -1- (4-chlorobenzyl) pyrrolidine. 

5 

45. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [ (2-amino-5- 
trifluoromethylbenzoyl) glycyl}amino] -1- (4-methoxybenzyl) pyrrolidine. 

5 

46. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Pi-Ce alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [ (iff- (2-amino-5- 
trif luoromethylbenzoyl ) glycyl ) amino] -1- ( 3, 4- 

5 methylenedioxybenzyl ) pyrrolidine . 

47. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- [ { W- (2-amino-5- 
trif luoromethylbenzoyl) glycyl) amino] -1- (2, 3-dihydro-l-benzofuran-5- 

5 ylmethyl ) pyrrolidine . 
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48. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cc alkyl addition salt as set forth in claim 1, 
wherein the compound is (2-amino-5- 
tri f luoromethylbenzoyl ) glycyl ) amino] -1- ( 4-methylthioben2yl ) pyrrolidine . 

49. A con«)ound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically' acceptable Ci-Cg alkyl addition salt as set forth in claim 1, 
wherein the confound is 3- [ { (a-amino-S- 
trifluoromethylbenzoyl) glycyl)amino] -1- (4-ethylbenzyl) pyrrolidine. 

50. A compound, its pha^Xiiaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cg alkyl addition salt as set forth in, claim 1, 
wherein the compound 3- [ {W- (2-amino-5- 
trif luoromethoxybenzoyl) glycyl ) amino] -1- (4-ethylbenzyl) pyrrolidine. 

51. A conpound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Cc alkyl addition salt as set forth in claim 1, 
wherein the compound is 1- {3-amino-4-methoxybenzyl) -3- [ {/f- ^2-amino-5- 
t rif luoromethylbenzoyl ) glycyl } amino] pyrrolidine . 

52. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Ce alkyl addition salt as set forth in claim 1, 
wherein the coii?>ound is 3- [ (N- (2-amino-5- 
trif luoromethylbenzoyl) glycyl ) amino] -1- (4-chloro-3- 

methylbenzyl ) pyrrolidine • 

53. A compound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Ci-Ce alkyl addition salt as set forth in claim 1, 
wherein the compound is 3- UN- (2-amino-5- 
trif luoromethylbenzoyl ) glycyl ) amino] -1- ( 4-hydroxy-3- 

(methylamino) benzyl } pyrrolidine . 

54. A con^jound, its pharmaceutically acceptable acid addition salt or its 
pharmaceutically acceptable Cx-Cg alkyl addition salt as set forth in claim 1, 
wherein the confound is 3- 1 1 (2-amino-5- 
trif luoromethylbenzoyl) glycyl ) amino] -1- (1, 3-benzoxazol-5- 
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Lmethyl ) pyrrolidine . 
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